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PASSENGER 
SERVICE 


Long distance, high speed passenger service, embodying every 
travel comfort, is available in the United States on a scale 


not approached in any other country. 


This service has been made possible and is maintained by 


modern super-power steam locomotives. 
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The Seeond Self-Propelled 
Stainless Steel Train 


HE “Flying Yankee,” which was delivered to the 

Boston & Maine on February 9, is the second 
600-hp., self-propelled articulated train of lightweight 
stainless-steel construction to be built by the Edward 
G. Budd Manufacturing Company, Philadelphia, Pa. 

The new train, built on an order placed by the rail- 
road with the Winton division of General Motors Cor- 
poration, consists of three body sections carried on four 
trucks. It is 199 ft. 234 in. long, weighs 213,600 Ib. 
when supplied with fuel, water and sand, ready to run, 
and is driven by a Winton 600-hp. Diese]-electric power 
plant. It is streamlined with smoothly curved front and 
rear ends and smooth longitudinal surfaces. Enclosed 
under-bodies give a tubular cross-section between the 
trucks and the latter are shrouded at the sides. Wind- 
tunnel tests at the Massachusetts Institute of Technol- 
ogy and experience with the Burlington Zephyr indicate 
that, at a speed of 95 m.p.h., the total resistance to mo- 
tion is reduced to about 47 per cent of that of a train of 
three coaches of conventional shape, but of the same 
weight. 

The train contains a small baggage compartment, a 
compact, well-designed buffet, four passenger com- 
partments, a lounge-observation room, toilets, lockers 
and unusually spacious racks for the storage of hand 
luggage, in addition to the usual overhead parcel racks 
and floor space under the seats: Seats are provided 
for 140 persons, of which 20 are chairs in the observa- 
tion lounge. 
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The “Flying Yankee” 


The “Flying Yankee” of the 
Boston & Maine was built by 
the Edward G. Budd Manufac- 
turing Company. Itseats 140 
passengers, weighs 213,600 lb. 
ready for service, and is driven 
by a Winton 600-hp. Diesel- 
electric power plant 


To a very large extent the entire body structure of 
the train from floor to roof performs load-carrying 
functions. The Budd form of truss construction, which 
employs built-up sections of thin-gage stainless steel, 
is used. The truss members are generally of box sec- 
tions formed of deep flanged channels and cover plates. 
The 18-8 steel of which these sections are formed has a 
minimum tensile strength of 150,000 Ib. per sq. in. and 
an elastic limit of 120,000 Ib. per sq. in., with satisfac- 
tory ductility and resistance to fatigue. 

All welding in the structure was done by the Shot- 
weld process, developed and patented by the Edward 
G. Budd Manufacturing Company. The welds will 


withstand torsion up to 90 deg. They develop a shear- 
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Typical cross-sections through a stainless-steel 
car body 


ing strength of 75,000 lb. per sq. in. 

The floor forms a stiff horizontal girder through 
which end loads are distributed to the side girders. Its 
structure is made up of a corrugated sheet of stainless 
steel, the bottoms of the rectangular corrugations of 
which are welded to a flat sheet and both in turn welded 
to the longitudinal stringers, of which there are ten 
across the car. These, in turn, are secured to transverse 
supports built into the car frame. 

In addition to the compressive strength of the floor 
which, by itself, is sufficient to satisfy R.M.S. require- 
ments for buffing conditions, there is included a center- 
sill designed to meet R.M.S. specifications for a 50 per 
cent heavier train. In the baggage compartment the 
floor is designed for a loading of 600 lb., per lineal foot. 

The roof is designed to assume the entire compres- 
sion load. It is built up of longitudinal corrugated 
sheets welded to roof carlines and is locally reinforced 
with flat sheets, welded between the corrugated sheets 
and the carlines at points of maximum stress. 

The enclosure below the floor is not a primary part 
of the load-carrying structure, except at the baggage 
doorway where it is reinforced to serve much the same 
purpose as the roof. Longitudinal trusses which ex- 
tend from end to end of each underbody between the 
sides and center sills serve to add torsional stiffness to 
the entire structure and are reinforced at the step wells. 
Between them is a clear space, closed with light hatch 


covers, in which all piping, tanks, wiring, etc., are dis- 
posed. Because all equipment is thus accessible from 
the inspection pit, with one or two minor exceptions, no 
openings or trap doors have been provided through the 
floor. 

The engine bed, fabricated by Lukenweld, Inc., is a 
rigid arc-welded structure of steel plate, annealed after 
completion of the welding, which weighs 6,800 Ibs. It 
forms a combination bumper, engine bed and _ bolster. 
The material is Lukens Steel Company Cromansil, with 
a tensile strength of 90,000 Ib. and an elastic limit of 
70,000 Ib., possessing a high resistance to fatigue and 
shock. It is built into the lower chord member of the 
side trusses and forms the foundation for the nose 
structure of the car. All vertical end members are 
framed into pockets in its top member. 

In order to reduce the local deflections at the bolster 
beam of the rear truck and near the articulation cast- 
ings it was necessary to limit the stresses to a rather 
low figure. Members similarly fabricated by Lukenweld 
are built into the car structure at these points. Near 
the articulation castings these members are combined 
center sills and needle beams which bring the entire side- 
truss structure into play to resist the bending set up 
in the center sills and floor structure by the eccentric 
center-plate loading of the articulation casting. 

The nose construction consists of a deep, stiff 
agonal member in the vertical center plane of the car 
which is reinforced with a stiff horizontal arch at the 
belt rail and with a diaphragm which forms the bottom 
of the engine-cooling air-intake chamber above the cab 
windows. This diaphragm consists primarily of two 
horizontal '%-in. stainless-steel plates, separated by 
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stiffening members, sloping back from the central col- 
lision post diagonally to the upper side rail. A tie bar 
across the car resists the spreading action resulting 
from a blow on this collision beam. This horizontal 
beam also serves as the top support for the inter- 
mediate posts around this end, all of which are rein- 
forced for maximum collision protection. By placing 
the stiffening members between the two plates, smooth 
surfaces are provided both at the ceiling of the oper- 
ators compartment and on the floor of the air intake 
chamber. 

The articulation castings are tied into the bodies by 
riveting to the end posts and frame and also to the 
Cromansil reinforcements at the ends of the center 
sills. No rivets other than those connecting the end- 
sill castings, engine bed, needle beams and the rear bol- 
ster beam to the side frame are used in the car structure. 
The transverse horizontal arms of the castings extend 
out only far enough to carry the side bearings, and 
the load is carried to the side frames through the end 
truss structure. Through the stiff end structure the re- 
action from the weight on the truck center is carried 
to the main side frames. The bending moment due to 





A special gig is used for fabricating the side frames 


the eccentric loading at the articulation center pins is 
distributed to the center sill and the deep vertical end 
posts of %-in. stainless steel. 

The deadlight panels are finished with smooth sur- 
faces. These laminated panels, some of which are of 
unusual length, are flexibly attached at the belt and 
upper moldings, sealed with plastic calking material 
and secured by means of bolts. They are stainless steel 
outside, copper inside with a wood lamination between, 
and are furnished by the United States Plywood Co., Inc. 
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Applying the insulation 


The space below the floor level is enclosed with 
light corrugated sheathing similar to the roofing with 
light hatch sections under the center. This sheathing 
is insulated with %4-in. hair felt stitched between two 
layers of 80-lb. waterproof kraft paper, the outer side 
of which is cemented to the sheathing, an arrangement 
which prevents resonance. 

The side walls and roofs of the cars are insulated 
throughout with a 2-in. Dry-Zero blanket. This ma- 
terial is very light and combines low conductivity with 
added sound-deadening qualities. 

In the coach compartments the side walls and head- 
lining are finished with Masonite panels. The headlin- 
ing in the lounge compartment is of molded Agasote. 
The walls of the baggage compartments are of cor- 
rugated galvanized sheets. The floors are laid with 
5/16-in. cork tile, cemented to the corrugated steel 
flooring. In the baggage compartment two layers of 
heavy roofing paper are applied between the 7%-in. 
tongue-and-groove maple and the corrugated steel 
flooring. 

Swing type, double doors serve the passenger com- 
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partments at the step wells, which are closed by trap 
doors. The bottom step folds up when the trap is 
closed and, with the doors, forms an unbroken surface 
with the adjoining outside sheathing. Alan Wood 
Diamondette plates are applied on all steps as well as 
on the engine room floor. 

Vestibule passages between the car bodies are en- 
closed by elastic diaphragms bolted to the ends of the 
cars. To provide continuity of the outer surfaces ac- 
cordion type diaphragms are attached between the ends 
of adjoining cars. 

All side windows are flush with the outside surface 
of the train. With the exception of the doors and the 
curved sash in the lounge compartment, they are glazed 
with double hermetically sealed units, furnished by the 
Pittsburgh Plate Glass Company, and are made up of 
two pieces of %-in. special Duplate shatterproof glass 
having %4-in. dry air space between. These two pieces 
of glass are framed with a stainless-steel band to pro- 
tect the edges. The special features of these hermeti- 
cally sealed units is that condensation and frost will not 
form in the air space between the two pieces of glass. 
Special attention has been given to the re-glazing of the 
window sash, it being so designed that all this work 
can be performed easily from the outside of the car. The 





One of the trailer trucks, showing the Houdaille shock 
absorbers applied as lateral bolster checks, and Simplex 
Unit-cylinder clasp brake on one side of the truck 
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The power truck 





sash frames were furnished by the O. M. Edwards Co. 


Trucks 


The four trucks are of conventional outside bearing 
type of construction with various refinements and im- 
provements in design to improve the riding qualities, 
reduce weight and render quieter operation. They 
weigh 54,100 Ib., exclusive of the gears and motors of 
the power truck, and all have side frames and bolsters 
which were furnished by the General Steel Castings 
Corporation. 

The power truck, carrying the weight of the power 
plant, has 36-in. wheels and hollow-bored axles. The 
trailer trucks are considerably lighter in construction 
and run on 30-in. wheels. All journals are fitted with 
Hyatt roller bearings. The bearings have solid rol- 
lers, with hardened one-piece cages and inner and outer 
races. The boxes are electric cast steel and all parts of 
the boxes and bearings can be completely and easily 
taken down with ordinary wrenches. The design re- 
tains the free lateral motion feature. Provision is 
made at the front of the box for visual inspection of lat- 
eral clearance and of the thrust members without drain- 
ing the oil or disturbing other parts. 

Rubber inserts are used extensively in the trucks. 
There are inserts under the center plate, in both top and 
bottom equalizer spring seats and between the ends of 
the equalizers and journal boxes. The bolster chafing 
plates are of hardened spring steel, but are insulated 
from the frame by vulcanized pads of sound-deadening 
rubber. At the sides of the center plate are strips 
of rubberized fabric belt material which take fore and 
aft thrusts and prevent metallic contact and transmis- 
sion of sound. Rubber thimbles are also provided 
around the king pin and the center-plate bolts, the 
latter also including washers. Automotive brake lin- 
ing is used wherever the members of the truck-brake 
rigging are likely to rub. 

Holland helical-volute springs are used on the equal- 
izers of all four trucks. These springs consist of the 
conventional helical outer coil with an inner volute 
spring in place of the inner helical coil. In order to 
dampen horizontal oscillations at high speed Houdaille 
double-acting hydraulic railroad shock absorbers are 
installed between the bolster and truck transoms on all 
trucks. Not only is the dampening a benefit in elimin- 
ating uncomfortable side sway, but the double-acting 
features of the shock absorbers also prevent the bolster 
from striking through when the train enters a curve 
with a poor approach. The truck center-plate bearing, 
the bearing between the two articulation castings and 
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Hyatt journal bearing with solid rollers 


also the truck side bearings are all faced with Oilite. 

The trucks are equipped with Simplex unit cylinder 
clasp brakes. On the power truck the brakes are oper- 
ated by a single cylinder mounted on the rear end frame. 
Each trailer truck is equipped with two cylinders, one 
on each side, outside of the truck frames. 

The distribution of the train weight is such that no 
two trucks are loaded alike. With the train ready for 
service the power truck is estimated to carry a weight 
at the rails of 94,000 Ib.; the first trailer truck between 
the first and second car bodies, 47,700 lb.; the second 
trailer truck between the second and third car bodies, 
42,800 lb., and the third trailer truck at the rear end of 
the train, 29,100 Ib. 


The Power Plant and Control 


The power plant was designed by the Winton Engine 
Company, a division of the General Motors Corpora- 
tion. The prime mover is a Winton 600-hp., high com- 
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The Winton 600-hp. two-cycle Diesel engine is built up on a welded cylinder block 





pression, two-cycle, 8-in. by 10 in., eight-in-line Diesel 
engine. Power for all auxiliaries is taken from the engine 
in excess of its 600-hp. rating at 750 r.p.m. A 75-cu.-ft.- 
per-min. Gardner-Denver air-compressor is driven me- 
chanically directly from the rear end of the crank shaft 
of the engine. The weight of the engine is about 22 lb. 
per hp. which has been obtained by the use of a cylinder 
block built up from steel plate by arc welding. The 
crank shaft has nine bearings. The cylinder liners are 
of heat-treated, cast iron with air-intake ports en- 
circling each cylinder liner about mid-length. The air- 
intake manifold formed by the cylinder block connects 
a twin-rotor scavenger blower on the end of the engine 
block with the liner ports. The exhaust takes place 
through four valves in each cylinder head. 

The engine-cooling system consists of two radiator 
sections attached to a removable section of the cab 
roof, one above either side of the engineroom. Air 
drawn in through grilles above the operator’s cab by 
two large engine-driven fans is forced into the engine- 
room, thence up through the radiator sections and 
out through a central slot in the roof, through which 
also extends the engine exhaust pipes. This assures a 
minimum disturbance of the air stream over the head 
end of the train and insures a thoroughly ventilated en- 
gine room. 

The main generator with differential exciter, auxiliary 
generator, pneumatic control, and traction motors were 
built by the General Electric Company. 

The main generator is a single-bearing differentially 
controlled machine, placed forward of the engine and 
directly connected through a flexible steel-disk coupling. 
A shaft extension is provided at the exciter end of the 
main generator to drive, through Dayton V-belts, a 
35-kw. auxiliary generator mounted above the main 
one. The opposite end of the auxiliary generator shaft 
is also extended for Dayton V-belt connections to the 
two radiator fans which draw air into the engine room. 

The two series-wound traction motors are mounted 
on the axles of the front truck of the leading car. They 
have a double nose for spring support on the truck 
bolster. The gearing is single reduction with a 22- 
tooth pinion and a 61-tooth gear. The armatures have 
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Piping, wiring, tanks and air-conditioning compressors 
are accessible from the pit through hatches in the 
underbody 


roller bearings. The motors are self-ventilated by mul- 
tiple fans mounted at the pinion ends of the armatures. 
Ventilating air to the motors is taken from the engine 
room through ducts. 

Motor control consists essentially of a master con- 
troller, electro-pneumatically operated motor contac- 
tors, and reverser, together with the necessary auxil- 
iary magnetic contactors, switches, relays, etc. The 
control provides for operation from the front of the 
train only and for starting and stopping the engine, 
regulating headlights, cab lights, etc. As the train is 
started, the traction motors are progressively con- 
nected in series, parallel and parallel-shunted-field 
combinations. 

The 35-kilowatt 76-volt direct-current auxiliary gen- 
erator supplies power to the air compressors, air-con- 
ditioning equipment, motor for. train-heating ‘boiler, bat- 
tery charging, lights, control, buffet utensils, etc., at a 
constant voltage regardless of load, over a range of en- 
gine speed from idling to full speed. 

A battery is used for starting the engine, through 
the main generator, as well as for supplying power to 
the auxiliary circuits. The storage battery is an Exide 
32-cell 64-volt battery, rated at 450 ampere-hours at 
the 10-hour discharge rate. It is arranged in tiers 
along the walls of the engine compartment and weighs 
3,260 Ib. Adequate ventilation is assured by the rapid 
circulation of cooling air through the engine room. 


Heating and Air Conditioning 
Steam heating of the Vapor type is provided by an 
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oil-fired Peter Smith boiler with an evaporative ca- 


pans 


pacity of 500 lb. per hour at a pressure of 85 Ib. fur- ff 


nished by the Vapor Car Heating Company. This 
boiler is located at the front end of the baggage room 
in the first car. Its operation is completely automatic 
once the boiler has been started. The total weight of 
the heating plant, ready for operation, is 5,350 lb., of 
which 2,850 lb. is required for the water supply. 

Heat is supplied to the passenger compartments from 
fin-tube coils in the evaporator units of the air-con- 
ditioning system, the fresh and re-circulated air passing 
through the units to the compartments. Steam is also 
supplied to a copper fin-pipe along the truss plank near 
the floor on each side of the compartment. The ad- 
mission of steam to both radiators is controlled by a 
separate Vapor regulator and a magnet valve, the latter 
being actuated by a thermostat. The regulator reduces 
the steam from 75 lb. to atmospheric pressure and no 
high-pressure steam is used in the radiating pipes. A 
thermostat for the control of the air-conditioning radi- 
ators is located on a dead-light panel near the center of 
each compartment, about 5 ft. above the floor. The 
thermostat for the side-wall radiators is placed near 
the floor and serves to bring these radiators into action 
automatically when the heat distribution from the air- 
conditioning unit is not sufficient to maintain a prede- 
termined temperature at the floor. 

In order to reduce the weight of the water carried the 
radiators in the second car drain into a small sump which 
is inter-connected with the main boiler feed-water tanks 
and is automatically controlled by a float valve. As a 


predetermined low-water level in the sump tank is 
reached, the float valve admits water from the main tanks 





One of the Frigidaire air-conditioning compressor units 


and always maintains a certain water level independent 
of the amount of condensation furnished by the radiators. 

As the water level control in the boiler reaches the 
point where the feed pump is controlled, it automatically 
starts the pump and sends the water from the second 
car to the boiler in the first car. During layover period, 
the entire train can be heated by steam from the terminal 
supply. 

The five passenger compartments are completely air 
conditioned by the Frigidaire mechanical equipment. The 
compressor and condenser units are housed beneath the 
floor of two body sections, while the evaporators and the 
distributing fans are built into the roof above the vesti- 
bules adjacent to all passenger compartments. This 
arrangement permits ready accessibility to the apparatus 
for repair or adjustment. 
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Fresh air is taken in through the doors into the vesti- 
bules and is then passed through filters where it is 
mixed with the re-circulated air in the proportion of 
about 1:5. ' 

In the evaporator are located two combination cool- 
ing and heating coils—one at either side—and between 
these are two double blowers which project the condi- 
tioned air through centrally located grilles into opposite 
passenger compartments. The air is returned through 
grilles at either side of the partitions at the roof. Here, 
too, are located removable and washable filter pads. 

The capacity of the refrigerating system is 5%4 tons 
per car, which becomes more than ample, thanks to the 
double glazed windows and the heat-reflecting properties 
of the bright stainless-steel exterior. 

In order to supply stand-by service of the air condi- 
tioning from outside sources a special ac.-dc. feature is 
provided when 220-volt, 60-cycle current is applied, the 
dc. motor becomes a generator and charges the battery. 
The entire air-conditioning equipment for the train 
weighs approximately 4,600 Ib. complete. 

Copper pipes with sweated fittings have been used 
for the air conditioning. Furthermore, a great deal of 
thought has been given toward making all pipe lines 
and electrical connections readily accessible and to pro- 
tect them from possible injury. 


Air Brakes 


The train is equipped with New York Air Brake 
Company’s HSC equipment which has been developed 
for use with high-speed articulated train units and is 
adaptable to any length of multi-unit train. This is an 


electro-pneumatic brake with straight-air brake avail- 
able in case of electric failure, or failure of the straight- 
air service brake. 

Provision is made for the control of brakes by means 
of standard brake equipment on steam and electric loco- 
motives, when the train is hauled dead, through the 


The Peter Smith heating boiler 
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Building the collision-resisting front-end structure 


automatic brake. Emergency brake application is ob- 
tainable at any time by means of the brake valve, con- 
ductor’s valve located in each car, safety control or 
rupture of brake pipe or connecting hose. The dead- 
man control is operated pneumatically either by a foot 
pedal or by resting the weight of the hand on the brake- 
valve handle. The release of both of these automatically 
throttles the engine and causes an emergency applica- 
tion of the brakes. In addition, automatic sanding of 
the rails occurs during this emergency application. 

In order to effect the high rates of retardation re- 
quired to keep stopping distances from speeds in excess 
of 100 m.p.h. comparable to present stopping distances 
of steam trains from a speed of 70 m.p.h., the founda- 
tion brake system is designed for an average braking 
ratio of 177 per cent of light weight and 150 per cent 
of loaded weight at 100 Ib. cylinder pressure. Pres- 
sure at full service application is 65 lb. per sq. in. The 
coefficient of friction of a brake shoe increases as the 
car speed is reduced. To correct for this and insure 
smooth stop a Decelakron is used. This device meas- 
ures through the inertia of a moving weight, the rate of 
retardation of the train and adjusts the brake-cylinder 
pressure accordingly. 

Aluminum has been used extensively in the air-brake 
equipment in the interest of weight reduction. This 
includes brake cylinders, slack adjusters, control valves, 
relay valves and small reservoirs, etc. The main supply 
and water raising system reservoirs are of stainless 
steel. 

All air-brake equipment is conveniently located under 
the floor of the car and protected from freezing and 
accidental damage by the under sheathing of the car 
body. - Additional protection against failure is afforded 
by the use of copper air pipes with sweat-on fittings 
which are free of scale and prevent leaks. 


Lights 


The front headlight is a 14-in. 250-watt, Golden Glow 
unit made by the Electric Service Supplies Company. 
The back-up light is a 9-in., 40-watt unit made by the 
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Interior of one of the passenger compartments 


same manufacturer. The marker and classification lights 
are Pyle-National airplane-wind lights in housings made 
by the Budd Company. These lights are all built into 
the body of the train. 

All lights inside the car and also all auxiliary apparatus 
are controlled through General-Electric load centers. 

Indirect lighting is used in the three forward passenger 
sections and diffusing glass over the windows in the 
lounge. Electric Service Supplies Company dome lights 
are used in the vestibules and Safety deep-bowl units 
in the buffet and baggage sections. 


Interior Finish 


The interior of the passenger compartments is fin- 
ished in a dark blue-green on the sides and ends and 
ivory on the ceilings. Polished strips of stainless steel 
extend for the full length of the sides above the windows 
and at the window sills. The seats are upholstered in 
mulberry taupe mohair with dark tan leather arm rests. 
The carpets are dark green under the seats and sand 
color in the aisle. The window drapes are lemon gold, 
striped with green. In the lounge two tones of dark 
green are used on the sides; the ceiling is old ivory; 
the hangings are lemon gold, striped with deep brown, 
and the carpet is henna rust, relieved by a stripe in 
lighter tone just in front of the chairs. The upholstery 
is green. 

The choice and arrangement of colors was worked 
out through the collaboration of the Art and Color sec- 
tion of the General Motors Corporation. All floors 
are covered with %.-in. cork tile, cemented to the cor- 
rugated stainless steel flooring. In the vestibules % -in. 
Armstrong Linotile is cemented to the cork tiling. Floors 
in the buffet, lavatories and luggage lockers are covered 
with %4-in. battleship linoleum. 

The window shades are of Pantasote with an inside 
facing of a neutral pattern which harmonizes with the 
color scheme of the interior, the outside facing having 
an aluminum finish which closely matches the bright 
stainless-steel exterior of the train. 
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The seats in the passenger compartments were built 
by the Sterling Fibre Company, and have light-weight 
tubular aluminum frames. The height of the seat and 


ag neripeRs 


the angle of the seat and back have been carefully chosen t 
for travel comfort. They are built with a clear space Ff 
8 in. high underneath for the stowing of hand baggage. FF 
Robe rails for holding overcoats are provided at the FF 
backs of the seats. The upholstery was furnished by 


Massachusetts Mohair Plush Company. 

The buffet is equipped to supply grill service and to 
serve ice cream and both hot and cold drinks. It occu- 
pies a compartment 6 ft. 6 in. long across the center 
of the first car. In the design of its equipment great 
ingenuity has been used to provide all the necessary 
facilities, including ample refrigerator space, electric 
grills, urns for hot water and coffee, storage for dishes, 
cupboards for storage of foods, utensils, etc. Service 
may be provided either at the counter or at the seats 
in the passenger compartments. Individual trays, which 
can be attached between the seats, serve as dining tables. 
These trays are anodized aluminum. Where opposed 
seats occur at the bulkheads large section tables of 
black, non-blistering formica may be set up. The weight 
of the buffet cabinets is 900 Ib. 


soa 


Service 


After a tour of various cities on the lines of the Boston 
& Maine and the Maine Central the Flying Yankee will 
go into a service requiring a daily mileage of 730. Leav- 
ing Portland, Me., at about 7:30 a.m., it will run to 
Boston, a distance of 115 miles, in 105 min. It will then 
leave at about 9:40 a.m. for Portland and Bangor, Me., 
on an accelerated Flying Yankee schedule, which will 
reduce the overall time by 1 hr. 55 min. each way. 
After the return trip arriving at Boston early in the 
evening, an evening run to Portland will complete the 
day. For the non-stop runs between Boston and Port- 
land the schedule will call for an average speed of over 
65 m.p.h. For the 135 miles between Portland and 
Bangor the schedule will require an average of over 
52 m.p.h., including 14 intermediate stops. each way. 





Looking up under the floor at the rear end of the train, 
showing part of the welded Cromansil bolster and rear 
center member 
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Stress Distribution in 
Aluminum Connecting Rods' 


IMITATIONS of available space in the main driv- 

ing wheels of large freight locomotives frequently 
preclude the provision “of desired amounts of counter- 
balance weight when using the ordinary types of steel 
rods. The use of crossbalancing methods, such as that 
given by Fry,® may appreciably decrease the dynamic 
augments resulting from such conditions of under- 
balance. It would seem, however, that considerably 
more gain would be made if lighter rods could be used 
on such locomotives. With lighter-weight rods and 
lighter counterbalances the out-of-plane forces would 
also be diminished. 

In view of the marked advance which has been made 
in the development of high-strength light alloys, espe- 
cially those of aluminum, it would seem that a suitable 
material for locomotive rods might be found in that 
field. At the present time one of these alloys is of par- 
ticular interest because of its mechanical properties and 
its availability in forgings of sizes suitable for the largest 
rods. Locomotive rods of this metal have been in use 
experimentally for a number of years with quite satis- 
factory results. The metal is designated commercially 
as 25S-T and has the following nominal chemical 
composition : 


Per cent 
MIS 5 e75"N 6: hig. See sh cha ase ane aaah RID RSEE RAY AORTA A ORE ORT 4.4 
NS aor a ae ar eee ne MR Tr aA SOS See vey ara a re a rr Cee a 0.8 
I ca as chu 5:5, vaio ves arash oe mee ee Mae ode ero a areal area ee Diede ees nies eters 0.75 
NED Cig! nik a. a:ccrs bi oienes aren lek ee Rae ILE OMe oben Riceeee Remainder 


Extensive tests have been carried out on the metal in 
the form of large rod forgings and the mechanical 
properties indicated in Table I obtained. Nine stand- 
ard test specimens were taken—longitudinal, transverse, 
parallel and transverse normal to plane of web—each 
at three locations. 

Comparison of these properties with those of the 


_ | Abstract of a paper presented before the Railroad Division of the Amer- 
ion Society of Mechanical Engineers at the annual meeting, Decem- 
er 4, 1934. 

* Chief engineer of tests, Aluminum Research Laboratories, Aluminum 
company of America. 

ocomotive a Lawford H. Fry, Transactions of 
A.S.M.E., Vol. 56, No. 6, June, 1934, p. 431. pi, Railway Me- 
chanical Engineer, February, 1934, page 42, and March, 1934, page 79. 
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Alton & Southern locomotive No. 14 with dynamometer car attached for road test of aluminum rods 


Studies and investigations util- 
ized in development of an im- 
proved design of locomotive 
side rods 


By R. L. Templin? 


steels ordinarily used for locomotive rods reveal marked 
differences which may at first appear disturbing. With 
a reasonable knowledge of service conditions the magni- 
tude of the stress concentration factors involved and the 
properties of the newer material, however, rods should 
be designed which are considerably lighter and yet will 
give service quite as satisfactory as that obtained from 
steel rods. 


Purpose and Scope of Investigation 


The purpose of this paper is to describe certain studies 
and tests that have been made (1) to determine the 
stress concentration factors occurring in models of pin- 
end members under both tensile and compressive forces ; 
(2) to evolve a new design of rod end with the intention 
of eliminating some of the very high stresses; (3) to 
confirm the validity of these changes in design by model 
tests; (4) to compare the results from some of the 
models with those obtained from tests of a full-sized 
rod end, and (5) to correlate in so far as possible tests 





Table 1—Mechanical Properties of 25S-T Locomotive 
Main-Rod Forgings 


Min. Gen. Avg. 
Tensile strenwthe, Ub. periea: i...... 0. sc ccscccese 50,200 55,330 
Vield etrememtm, Ub. SOF OG. Bsc. oc os ces ccc cece cins 31,800 35,130 
BEROIO FS Oa, DOP COME oak eee es 8.0 13.7 
Endurance limit, lb. per sq. in................... 11,500 12,600 
I eB inrs ens 4.4.6.0k,4 00220 s000ar 107 110 
Shearing strength, lb. per sq. in. ist Gant 35,000 
Young's modulus of elasticity, lb. ‘per sa. in. 10,000,000 
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made under service conditions with results obtained in 
the laboratory. The work included laboratory tests of 
15 models of pin-end members; tests of a full-size alu- 
minum alloy rod end; tests of a model of the new de- 
sign of a particular rod end, and field tests of some 
rods on a large 0-10-0 locomotive under service con- 
ditions. 

In the preliminary tests of 15 models consideration 
was given to distribution of material around a circular 
hole; effect of press and loose-pin fits, and shape and 
types of fillers corresponding to brasses in the wrist-pin 
end of main rods. Strain measurements were obtained 
by Huggenberger tensometers by means of which 
stresses equivalent to about 80 lb. per sq. in. may be 
observed. In converting strain readings into stress a 
modulus of elasticity of 10,000,000 lb. per sq. in. was 
used. 

Tests showed, among other things, that the use of 
loose fitting pins may cause a marked increase in the 
ratio of the maximum measured to average computed 
stresses. It may be inferred from what has been pointed 
out that as wear occurs in locomotive side rod bushings 
and pins the stresses in the rod ends increase and under 
some conditions might be expected to become double 
their initial working value at certain critical locations. 
It would also appear that more attention should be given 
to the magnitude of the press-fits used for bushings in 
side rods. Within certain limits the greater the toler- 
ance used for making a press-fit the less the stress 
ranges under service conditions. Obviously, there must 
be a limit to the amount of tolerance allowed in making 
press fits. So far the tests under discussion have not 
been extended to define this limit. The results from 
these model tests, however, indicate that initial ‘stresses 
set up in full-size locomotive rods using different press- 
fit tolerances can be determined, as well as the stress 
ranges caused by the computed working loads. Con- 
sideration of these stress ranges and the safe stress 
ranges obtained from fatigue tests of the material should 
permit of an intelligent design of rods which would 
insure safety against fatigue failure. 


Test of a Full-Size Locomotive Side-Rod End 


Aluminum alloy side rods have been used for a 
number of years on the locomotives of the Alton & 
Southern. The intermediate rods on one of the engines 
(No. 13) failed in fatigue after 89,619 miles of service. 
The fatigue fracture was in a plane normal to the axis 
of the rod, coinciding approximately with the vertical 
diameter of the pin and the large grease outlet above it. 
Since the other end of the rod was similar in design and 
had a large opening for the main pin, it was decided to 
use this end for test purposes. The end which had 
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failed was first cut off, then the shank of the rod ma- 
chined down so that it would fit in the jaws of the 
testing machine and a special pin provided with a recess 
of such size as to give adequate clearance for a Huggen- 
berger tensometer. With this arrangement and an en- 
larged hole through the bushing in the rod it was possible 
to measure stresses at the edges of the grease outlet 
while the whole assembly was under various tensile or 
compressive loads. In addition, stress measurements 
were made on the rod at various other locations. 

Application of the design loads of 30,000 lb. on the 
knuckle pin and of 60,000 Ib. on the crank pin developed 
stresses at the knuckle pin up to 7,500 Ib. per sq. in. 
on the outside of the rod and internal stresses at the 
grease outlet of 14,200 Ib. In the reduced section be- 
tween the knuckle pin and the crank-pin stresses ran 
up to 3,500 lb. At the crank-pin section stresses ranged 
up to 5,000 Ib. on the outside and up to 9,500 Ib. internal 
at the grease outlet. 

It will be noted that the stresses adjacent to the grease 
outlet were high when compared with other stresses. 
These maximum measured values, however, do not 
represent the actual maximum values obtaining, either 
under the laboratory test loading or under service con- 
ditions, because the 1%4-in. gage length of the strain 
gages used in making the measurements is of the same 
order of magnitude as the diameter of the grease outlet. 
The strain measurements obtained with such a gage are, 
of course, the total strains occurring over the gage length 
used. In using values obtained with such an instrument 
the assumption must be made that the stress is uniformly 
distributed over the gage length. Obviously this is not 
the case in this particular instance, with the result that 
the actual stresses at the side of the grease outlet must 
undoubtedly be considerably higher than those indicated 
in the tests. Furthermore, the estimated design loads 
used in determining the laboratory test loads would take 
no account of stresses caused by dynamic loading nor 
of those caused by unequal distribution of loads. Such 
being the case, it is not difficult to understand why the 
rod suffered a fatigue fracture at the location indicated 
under service conditions. 

In the tests of the full-size rod end, as in the case of 
some of the models, it was found that the clearance be- 
tween the pin and bushing had an important effect upon 
the maximum stresses in the rod. For example, it was 
found that stresses at the section through the main pin 
were approximately doubled by removing the support of 
a close fitting main pin when the load was applied to 
the knuckle pin. The distortion of the main pin opening, 
under this loading condition, amounted to only 0.025 in. 
change in diameter. This value may be compared with 
the clearances permitted between pins and bushings 































































Left intermediate side rod of Alton & Southern locomotive No. 13 showing location of failure 
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under service conditions before new pins or bushings 
are fitted. It is not uncommon to find clearances as 
much as %» in. between pin and bushing diameter on 
locomotive rods. 

Tests were made to determine the pressure required 
to push the bushings from the rod, the amount of stress 
release caused by removal of the bushings and the toler- 
ances provided for making the push fit of the bushings 
in this particular rod. It took a pressure of 5,400 Ib. to 
push out the knuckle-pin bushing, the tolerance on the 
bushing being .002 in. and the measured stress in the 
rod 2,300 Ib. per sq. in. To remove the main pin bushing 
took a pressure of 23,200 lb., the tolerance of the bush- 
ing being .008 in. and the maximum stress in the rod, 
4,400 lb. The stress concentration ratios were un- 
doubtedly influenced by the initial stresses produced by 
the push fit of the bushings. From the data obtained 
in the tests of the full-size rod, it was not possible to 
determine accurately the maximum stress concentration 
ratios for the rods without the press-fit bushings. It 
would seem reasonable to expect, however, that if the 
load were sufficient to relieve the initial compression in 
the bushing, the maximum stresses measured would not 
be appreciably different from those which would have 
been obtained if there had been no press fit. If the bush- 
ing stresses were only partially relieved, the maximum 
stresses in the rod would be more than equivalent to 


.the load applied on the pin and, therefore, high stress 


concentration factors would be obtained. The most 
advantageous press fit, as far as the stresses around 
the pin are concerned, would appear to be one in which 
































the total compression in the bushing is just relieved by 
the design load on the pin. Under such a condition the 
stress range in the rod would be reduced, yet the maxi- 
mum stress would not greatly exceed that produced 
without the press fit. 

The measured stresses adjacent to the grease outlet 
for the main pin of the full-size rod indicated clearly that 
the location of this outlet was unfortunate because of 
the resulting high stresses. The location was, in fact, 
probably the worst which could have been selected. 
When the locations of high stresses resulting from serv- 
ice load are known, it would appear obvious that such 
places should be avoided when locating grease outlets, 
keyways, or other openings of similar character. Such 
openings are bad stress raisers and, when unavoidable, 
should at least be located in the regions of minimum 
stress if possible. With these facts in mind a new de- 
sign was made for a rod to replace the one which failed 
in service. A new rod is now being made according to 
this design and will be put into service shortly. In 
order to obtain a better idea of what has been accom- 
plished in lowering the stress concentration factors by 
the new design, a half-size model was made of the larger 
end of the rod and tested in the laboratories. 


Tests of Half-Size Model of New Design of Side Rod 


The new design of rod for Alton & Southern locomo- 
tive No. 13 embodied two important changes: (1) The 
width of the shank was reduced from 8 in. to 5 in., 
effecting a weight saving of about 40 per cent in this 
part of the rod, and (2) all grease outlets at the pins 





Table II—Summary of Tests on Model of Alton & Southern 


Intermediate Rod 
Ratio maximum 
Maximum Average measured 
measured computed stress to 
Loading stress, Ib. stress, Ib. average com- 
condition Sectiont per sq. in. per sq. in. puted stress 
20,000 Ib. A-A 17,700 6,570 2.69 
on knuckle B-B 18,300 4,540 4.03 
pin without C-C 20,000 4,760 4.20 
main pin | Day «eae 9,000 Bey 
20,000 Ib. { A-A 19,200 6,570 2.92 
on knuckle B-B 12,400 4,540 2.73 
pin with C-C 8,400 4,760 1.76 
main pin ae —6—6C—C—té‘“s«‘“C 9,000 sae 
40,000 Ib. C-C 21,500* 9,525 2.26 
main pin oe  # #«§«..) meee 18,000 ees 
4,000 Ib { B-B 3,800 2,000°* 1.90 
transverse C-C 2,800 1,500 1.86 
load on main pin D-D 16,000 ,600 0.96 


tSection A-A is through knuckle 


knuckle and crank pins; C-C through main pin, and D-D through shank of rod. 


16 
in; B-B through reduced section between 


Table III—Estimated Maximum Stresses in New Alton & 
Southern Intermediate Rod, Based on Model Tests, Com- 
pared with Similar Stresses in Older Design of Rod 





Test Loading Conditions Maximum stresses, lb. per sq. in. 
“Knuckle Shank Main pin Shank 
pin, section section section 
section A-A B- C-C D-D 
1 30,000 Ib. design load on (1)* 5,700 3,700 (1) 2,500 
knuckle pin. uivalent (2) 4,600  ...... 2) less 
load on model =5,900 Ib.) than 25,000 
1A Maximum stresses for  (1)* 7,500 3,500 RE a seace 
same loadingsonold rod. (2) 13,600 
2 GORD Ts. GOA WORE OR. cc cccccce — cecces (1) 6,400 5,400 
main pin. (Equivalent (2) less 
load on model =11,900 Ib.) than 6,400 
2A... TN gc icces | éneeus (1) 5,000 -3,300 
same loading on old rod. (2) 9,100 


*(1)Stresses on side of rod. 
*(2)Estimated stresses at edge of grease outlet. 























*Maximum stress 15 deg. from section C-C. Note: Stresses in old rod included stresses produced by the press-fit of the 
**Computed bending stresses. bushings. 
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New intermediate side rod for Alton & Southern locomotive No. 13 
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were moved from sections of maximum stress to points 
of comparatively low stress. The half-size model of 
the new design was loaded successively on both the 
knuckle pin and the main pin, using loads several times 
the equivalent of the design values for the full-size rod. 
The testing procedure was similar to that for the other 
models tested. In addition, this model was tested as a 
simple beam in order to simulate the loads in service pro- 
duced by whipping or vertical inertia forces on the rod. 
The results obtained are given in Table II. The distri- 
bution of the measured stresses with a load of 40,000 Ib. 
on the main pin are shown also in one of the illustrations. 

From the results obtained in these model tests and 
those obtained on the full-sized rod of the old design an 
estimate has been made of the probable maximum 
stresses that will occur in the new rods. These estimated 
maximum stresses are shown in Table III. 


Field Tests of Full-Size Rods Under Service 
Conditions 


A few tests under service conditions were made on 
Alton & Southern locomotive No. 14 during the summer 





Table [V—Specifications of Alton & Southern 
Locomotive No. 14 


I noc ak ae anc.es oR e409 000s 00 OS #8 See ede eale 0-10—-0 
Cylinder size....... pate Sieg Soa Lek agidt eaiatel GSS & MSE ee 28 in. by 30 in. 
Steam pressure—nominal eee 230 Ib. 
CG, ce ksh oe 68 Sele Saud 04518 ay! bee eben 57 in 
Tractive force of locomotive proper..............000ceceeeeees 80,500 Ib 
os Gel e 4 6.05 vd wise sp 5 Sawa hne & ace d 15,000 Ib 
IS SES Sain dis. vw als awed Sire aru labea-Oee 324,000 Ib 
Weight of tender......... 235,000 Ib 
cL ee 559,000 Ib 
ee eR 37,800 miles 
Weight of No. 1 main rod (aluminum).....................2.5 536 lb. 

(steel) .... ; 950 Ib 
Weight of No. 2 rear rod (aluminum)...................--00 144 lb 

(steel) .... Ey CER roe Wi" 270 Ib 
Weight of No. 3 rear intermediate side rod 

Rtas: Balas Kies civic SWAN Ren 4 235 Ib 

eda kis cise sh masd custom’ 460 Ib 
Weight of No. 4 front intermediate side rod 

(aluminum)........ 415 lb 

ds oa dic 4 sisi. 6.416058 408 805 lb 
‘Weight of No. 5 front side rod (aluminum) .................... 140 Ib 

eh ok = Koid anatdionee eet 266 Ib 

Total weight of aluminum rods (one side)... .........6.....005 1,470 lb 
Total weight of steel rods (one side) ........... 2. cece ee ee ee eee 2,751 Ib 
Total weight saved (one side). . PEPE CF TN eet re 1,281 lb 
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of 1933. These tests were carried out in co-operation 
with the University of Illinois, the Alton & Southern 
and the Aluminum Company of America. Data per- 
taining to this particular locomotive are given in 
Table IV. 

The dynamometer car,* jointly owned by the Illinois 
Central and the University of Illinois, was directly 
coupled to the tender of the engine and this arrange- 
ment used throughout the service test when haul- 
ing loads. Complete dynamometer-car records of 
the usual type were obtained while stresses were mea- 
sured on each of the main rods of the locomotive and 
two intermediate rods on opposite sides of the loco- 
motive. 

For making strain measurements on the locomotive 
rods the Baldwin-Southwark-de Forest recording ex- 
tensometer was used. This instrument consists essen- 
tially of a specially cut diamond attached to one set of 
gage points and a polished stainless steel or chromium 
plated brass target attached to another set of gage points. 
In operation a diamond is made to bear against the target 
and any change in strain in the member under test causes 
the diamond to scratch a record on the target. The 
holder in which the target is mounted is pivoted and 
a spring tends to pull it at right angles to the axis of 
the instrument, while an adjustable friction brake tends 
to prevent sidewise movement. When the metal between 
the gage points is subjected to a change in strain, the 
friction between the target carrier and the brake is de- 
creased and the target moves sidewise a small amount 
so that the record is spread out in saw-tooth form. The 
instrument has no magnification factor other than that 
obtained from the 3-in. gage length. In order to evaluate 
the strain from the records it is necessary to photograph 
the target at magnification of from 100 to 500 diameters. 
With the strain values and the modulus of elasticity 
of the material the stresses can be readily determined. 

The results obtained from the strain measurements to- 
gether with other pertinent data were summarized. These 


(Continued on page 100) 


* University of Illinois Engineering Experiment Station Bulletin, No. 43. 
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Location and extent of measured stresses in a half-size aluminum side rod model with a load of 


40,000 lb. on the main pin 
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tion 2 e { 
ser Articulated Locomotives tor 
per- ne am ~ 
. + 
re Pittsburgh & West Virginia 
nois 
sctly 
nge- . ° . 
aul- HE Pittsburgh & West Virginia is a short — Three single-expansion articu- 
of 138 miles long—connecting the rich coal fields Ys ben 
nea- of western Pennsylvania with the Pittsburgh district and lated 2-6-6-4 ia locomotives 
and [ thence across the upper end of West Virginia pn = built by Baldwin have 97,500 
oco- Its traffic is heavy and consists largely of soft coal. a ‘ 
Heretofore this traffic has been handled by 22 Consoli- Ib. rated tractive force, exclu 
tive dation and three Mikado locomotives. Of the 2-8-0 type sive of auxiliary locomotive, 
ex- locomotives which were built between 1907 and 1921 ; lid 
sen- nineteen have 58-in. drivers and a rated tractive force and will replace old Consolida- 
t of ranging from 54,000 Ib. to 58,600 Ib. The three 2-8-2 a 
ium type locomotives which were built in 1918 have a rated 
ints. tractive force of 54,725 Ib. 
rget Three new single-expansion articulated locomotives 
uses built by the Baldwin Locomotive Works have recently 
The been placed in service. These locomotives have a rated 
and tractive force of 97,500 lb. for the locomotive itself. 
s of This may be supplemented by a Bethlehem auxiliary 
ends locomotive developing 16,000 Ib. additional tractive 
veen force which is applied to the rear six-wheel tender truck. 
the One of the new locomotives is thus capable of perform- 
de- ing the work formerly requiring the use of two of the 
ount older locomotives. They will be employed mainly for 
The hauling coal trains on the 3514-mile run from Connells- 
that ville, Pa. to Rook, Pa., a suburb of Pittsburgh. In the 
uate preparation of the design the builders were restricted | 
raph to an axle load of 65,000 Ib., a track curvature of 18 iy 
ters. deg., and to certain specified clearances. The stack i) 
icity height is 16 ft. 2 in.; the cab width, 10 ft. 6 in., and the ii 
ned. width over running boards, 11 ft. 4 in. gk 
; to- . ' 
hese Boiler and Accessories 
as The boiler is of the straight-top, wagon-bottom type 


with a Belpaire firebox, the outside diameter of the first 
one of the three shell courses being 94 in. The firebox 
has a length of 144% in. and a width of 102% in., which 
provides a grate area of 102.3 sq. ft. The combustion 
chamber is 74 in. long and the Security brick arch is 
carried on five seamless steel arch tubes. The length 
over tube sheets is 23 ft. and the total length of the 
boiler and smokebox, 53 ft. 83 in. The evaporative 
heating surface is 5,914 sq. ft. The superheater is Type 
A with 1,873 sq. ft. surface. Coal is fed to the grate 
by a Hanna stoker. Shell and firebox sheets are of 
O.H. basis steel, the former being supplied by the 





dex 3 : General view of right-hand side of the back boiler head 
United States Steel Corporation and the latter by the in the cab of the P. & W. Va. locomotive 
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Principal Dimensions, Weights and Proportions 
of the Pittsburgh & West Virginia 
2-6-6-4 Type Locomotives 





pS reer ererrrrr bt et Pittsburgh & West Vir- 
ginia 
ciara ad BON a dinth, sale a NR wd < oa erase hee Baldwin Locomotive 
Works 
I CU 6 56 whic te cndecacedasencaue 2-6-6-4 
NE fain a oh whee bien beawbewsees'e 1100-1102 
NS Ae Re darken a dian din ain die’ ss Sie we a hGL Freight 
Cylinders, diameter and stroke.............+.. 4—23 in. by 32 in. 
Guin BEAT, TYPE occ eccccccccccccsccccceceses Walschaert 
Valves, piston type, size.........cccrecsececce ia 6m 
EE IR PCr eee ee ee s. © (>i: 
IN a ates goa 066s Ch CRE AT OS 45-50 88% 18/1, in, 
Exhaust clearance .........0.sccscssscecees None 
TD SO POP PO ee er 3/16 in. 
Cut-off in full gear, per cent.............006 81% 
Cramik throw 2... cc ccccescccccccccsccccccces 14"/i¢ in 
Weights in working order: 
INE ah < o/ac 4.0.6:0 0.0 fp ark awe nana 397,300 Ib. 
EN EASE OT Oe ee 27,540 Ib. 
On trailing trtick .......02cccccccccs cscces 103,200 Ib. 
eS ola hss, s.cwiaceiraws--s4.n:0 ee ome wae 528,040 Ib. 
MME Sad Deh Sh ds cncabe Gdadcibseoned vied 377,600 Ib. 
Wheel bases: 
EST eee ee ee 32 ft. 7 in 
BS ia oawdiee Jéa0 ea gota 4e'e¥ aia 11 ft. O in. 
Total engine ........sesccecccccccccscccsced® ft. 8 in, 
Ce MO. aoc cese cect i sctcee 98 ft. 4 in. 
Wheels, diameter outside tires: 
AES re yee -63 in. 
oa a li ale genie 6d <c'e v0.00 iGa 5 © 36 in, 
eats 6 uid b 0'6 6b Lel42 #04608 6 2 6 42 in. 
Journals, diameter and length: 
hE Lira Gs tals o0gevb sey e's sadiees 6 -11 in. by 14 in. 
a aly bug 0060's abd 00d 11_ in. by 14 in. 
Front truck ........scee-sccccccccssesecces 6% in. by 12 in. 
ee oo ka jae b6R0 0d 6 66 bb %0aR 9 in. by 14 in. 
Boiler: 
MIs UN att alate Ae Kg aie w ag'0e ties 0 0 0 obra Belpaire, straight-top, 
wagon bottom 
EEE OTC OTE TERE 225 Ib. 
Fuel cece cece eee eeeenes peececcccccesscccces Soft coal. 
Diameter, first ring, outside................. 94 in. 
Firebox, length and width.................- 144% in by 102% in. 
Height mud ring to crown sheet, back........ 75% in. 
Height mud ring to crown sheet, front...... 95 in. 
Cee re eee 5 
Combustion chamber length................0. 74. ie 
Tubes, number and diameter...............0% 241—2% in. 
Flues, number and diameter ................ 66—5¥% in. 
Length over tube sheets. ........cccccsctcces 23 ft. 
DONE <:A.ao SPAS 0.5% 0 tree tes 6.600 so cnvib.ces 102:3 sq. ft. 
Heating surfaces: 
Firebox and comb. chamber..............+. 450 sq. ft. 
PE ek Toate hc wehbe ere tb bs das 44 cae - 49 sq. ft. 
SRE ee a ae 499 sq. ft. 
EEE a et oe eee 5,414 sq. ft. 
I UNNI 0 5s 5 oc a'ke.ceeceaheaeccesa 5,913 sq. ft. 
supermensrag: Clype A)...6.c.csccciccsssees 1,873 sq. ft. 
Comb. evaporative and superheating.......... 7.786 sq. ft. 
I Oo acs ice ot.de 660.065 po cues None 
Tender: 
a a Rectangular 
IIE Gob sig 0a scct cecciedestsr0cabem 2,000 gal. 
TS Cara cs okt ne'ee ee Giant ov aah 20 tons 
NT See oe Sa. ws cg eee obdcndcseeee Six-wheel 
General data estimated: 
Rated tractive force, 8134 per cent.......... 97,500 Ib. 
Rated tractive force, aux. locomotive......... 16,000 Ib. 
Sveed at 1,000 ft. —s MOONE: c50enks adhe ae 35.16 m.p.h. 


Piston speed gS Se er erry eee 284.5 ft. 
Weight proportions: 
—- on drivers -- total weight engine, per 


Nais'a MMMNELA AG « Oh S00 b 8 ee0¢ o 0000 0:0 0.6 5.2 
Weight on drivers + tractive force............ 4.08 
Weight engine <= comb. heat. surface.......... 68.0 
Boiler proportions: 
Tractive force +- comb. heat. surface........ 12.78 
Tractive force X dia. drivers ~ comb. heat. 
ES in cA ON e's bi 0t.u nee bbd.se cee 799 
Comb. heat. surface + grate area............ 76.2 
Firebox heat. surface -+ ROU MAT «80s cas sas 4.87 
Firebox heat. surface, per cent of evap. heat. 
NIECES trees. dala ht. LER.» Dibicd oe idee ws Jhxe 8.45 
Superheat. surface, per cent of comb. heat. 
surface Perea awash sss chs WES 6S ae ko 








Special Equipment Applied on Pittsburgh & West 
Virginia 2-6-6-4 Type Locomotives 


ee oe ae dag —— pretantive Works 
 NEDOR ono b.nc ccc ce ddnedsbese vine 1100-110 
Se I I go iso aca Ga wb bie ck ob a eieens ee Air Brake Co. 
Air compressors—2, 834-in. c.c. .........- a Air Brake Co. 
Air prpervens, enameled—2- 20% in. 

DRM re oak Goo s ae 0 be ved teaes Y Westinthoese Air Brake Co. 
Arch, rt deaerhy pada en kne cu pingins American Arch Co. 
Arch’ tubes SE RRS ee ee National Tube Co. 
Arden locomotive (six-wheel tender).... Bethlehem Steel. Co. 

riving and truck—O. H. steel, an- 

(«ag 9 ic GPU ne I apr Standard Steel Works Co. 
an ender Carbon steel, annealed.... Standard Steel Works Co. 
MUU UINEE Sabie evescccccoscscacteaseds Viloco Railway Equip. Co. 
Blower iting, nN. 8. 4s asintee nese Barco Maaufacturing Co. 
Blower valve—Renewo ..............0005 Lunkenheimer Co. 

Blow-off valves—Close clearance........... Wilson Engineering Co. 

I ee a cs wey Umble ae Agaee Brake Shoe & Fdry. 
0. 

Brakes, tender truck—Clasp............../ American Steel Foundries 
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Buffer, radial—Wedge type.............. Franklin Ry. Supply Co. 
Consolidated Ashcroft Hancock 









Check walve;, injectir no esos Feces cei oO. 
; National Malleable & Steel 
Coupler, engine—Type D................ Castings Co. 
Coupler, tender—6-in. by 8-in. shank...... National Malleable & Steel 
Castings Co. 
CHE SO Sos ee han LURE whose «--+General Steel Castings Corp. 
Crosshead wrist pin—Carbon steel, an- 

MN Sind etic elses cic Bb Bele SE Cae nw e046 Standard Steel Works Co. 

Sn otis mrebeamiigerinesee Okadee Co. 

Draft gear, tender—A-22-XB ............ W. H. Miner 

Draft-gear attachments—Farlow ......... Symington Co. 

Drain valves, cylinder saddle and stoker..Okadee Co. 

Drawbar—Unit EE Gaidcbaeiscs soeeca due Franklin Ry. Supply Co. 
Driving-box grease cellar .............006 Franklin Ry. Supply Co. 
Dust guards, tender—Basswood.......... Cottman Co. 

ee ee eee aaa eee Cottman Co. 

ee ES SE ee Franklin Ry. Supply Co. 
Flexible connections, aux. loco. .......... Barco Manufacturing Co. 
EE PD 0 i614: lnb 0.0rsc0ne0ceede General Steel Castings Corp. 
Frame, tender—Open bottom ............ General Steel Castings Corp. 
Gages, steam—AA-110 ...........00000 “Coe Steam Gage & Valve 
PRN STIR | o's 0h 6.6. is vicin eee waive arela pitpentin Electric Mfg. Co. 
Headlight generator—No. 3...........-- - Sunbeam Electric Mfg. Co. 
PE I 5. 6 crare dancin 's 2a ae we elsioore Okadee Co. 

Injector, live steam—Chicago Class T....Obio Injector Co. 

EesOCter, - SACRE “WAIVE. 6:0. cccccesecees : Ohio Injector Co. 

oe ee Se SR ere re ee Phillip | Mfg. Co. 
Ree MN TOD TEs is:0 sere anicinind’< no aigave - Johns-Manville Sales Corp. 
Lubricator, hydrostatic—No. 22 triple-feed, 

IRIS Coates ok. 30a in ara.dn olden «ee tee Detroit Lubricator Co. 
Lubricator, mechanical ............++...- Nathan Manufacturing Co. 
UCUIEE, GNOIIONE oid ios: d oie ccwses sedans John A. Roebling’s Sons Co. 
Packing, throttle and miscel. ............ Garlock Packing Co 
Packing, rod and valve stem.............- Paxton-Mitchell Co. 

Pipe covering, steam ...............+-..Johns-Manville Sales Corp. 

Pipe fittings, compression .............. Parker Appliance Co. 

I ED (a Goes 6 olbs0ccldtescevicced T-Z Ry. Equip. Co. 

eer ET ee T-Z Ry. Equip. Co. 

Se Ae ero Baldwin Locomotive Works 

EE a ere Seer ee aaa Ashcroft Hancock 
0. 

RO oc piate Sd iieids swindle cbesels U.S. “~<a Pack. Co. 

Steam trap, aux. loco.—No. 8............ Sarco 

Steel sheets, boiler (basic).............04. U.S Steel oie 

Steel sheets, firebox (basic)............... Otis Steel C 

I cca aeletaiads a anie Siwinie, 6-000 0.0 6.609.419 0.400 Hanna Stoker Co. 

Superheater—Type ites aco b55 Sh waren Superheater Co. 

Tank oo st a Sg ee ee Lunkenheimer Co. 

NN soit cic.c:e/cle's te 6 0lv-0:e75 «418 0.5 Acme & Gasket Co. 

Ne ED) 5 aid bs bwin c/o ctiig 2 BC Hwis ota a adie Beckley Perforating Co. 

Throttle valve—Glaenzer poppet.......... Baldwin Locomotive Works 

Tires, driving—Carbon steel Edgewater Steel Co. 

Truck, trailing—Delta ............ .. General Steel Castings Corp. 

Truck, tender—Six-wheel ................ General Steel Castings Corp. 

Truck, tender, journal boxes and lids...... Aron Co. 

Tubes and flues—Seamless steel........... tional Tube Co. 

Valves, cab—Renewo ........00. cece ceeee Lunkenheimer Co. 

Water gage—Reflex C-5 .............00e Nathan Mfg. Co. 

Wheels, engine truck—Rolled steel........ Standard Steel Works Co. 

Wheels, trailer truck—Cast steel.......... Standard Steel Works Co. 

Wheels, tender—Rolled steel.............. Standard Steel Works Co. 


Left-hand water column with frame showing change in 


water level on 1% per cent grades 


Railwa meee Engineer 
, RCH, 1935 
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Otis Steel Company. All tubes and flues are of Na- 
tional seamless steel. The boiler pressure carried is 
225 lb.. No feedwater heater was applied. The boiler 
is fed by two Chicago Type T injectors furnished by 
the Ohio Injector Company through Hancock check 
valves mounted on the right and left sides of the first 
shell course. 

Observation of the cab photographs shows an interest- 
ing and simple device provided to show the change in 
the indicated water level due to grade. This consists 
of a rectangular frame attached to the water columns on 
the right- and left-hand sides. The width of the open- 
ing is equal to the change in water level due to a change 
from an up-hill to a down-hill grade of 1% per cent. 
The wording cast on the top of the frame reads: “Water 
level on 1% per cent up-grade equal to two gages on 
level” and on the bottom of the frame “Water level on 
1% per cent down grade equal to two gages on level.” 

Other boiler mountings and trimmings included are 
Franklin Butterfly No. 8A automatic fire door, T-Z 
boiler plugs, two Wilson close-clearance blow-off valves, 


Consolidated safety valves, Crosby steam gages, Renewo 
blower valves, Barco blower fittings, King sanders, 
Viloco bell ringer, Sunbeam No. 3 turbo headlight gen- 
erator, and Sunbeam 18-in. headlight mounted on a 
bracket attached to the upper deck in front of the 
smokebox. 


Foundation and Running Gear 


The frame structure is of the built-up type with cast- 
iron cylinders, cast-steel bumper and a cast-steel cradle. 
The driving wheels are 63 in. in diameter and the wheel 
base of each engine is 11 ft. The two-wheel engine truck 
is of the Commonwealth type with outside bearings, 
while the four-wheel trailer truck is of the Delta type. 
Axles for driving, engine truck and trailing truck are of 


* open-hearth carbon steel, annealed, furnished by the 


Standard Steel Works. Standard rolled steel wheels are 
used for the engine trucks and 42-in. cast-steel wheels 
for the trailing truck. Franklin grease cellars are fitted 
to the driving boxes. Connection between engine and 
tender is by means of a Unit-Safety drawbar used in 
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Left Side View 


€ Steam Pipe 
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A section of the steam pipe to the rear engine is made a part of the waist bearer on the forward portion of the P. & 
W. V. articulated locomotive 
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connection with a Franklin radial buffer of the wedge 
type. 

A new and particularly interesting design has been 
worked out by the Baldwin Locomotive Works for the 
waist bearer between the front engine frame and the 
boiler. By reference to the drawing it will be noted that 
it is unique in that the middle portion of the central 
steam pipe is incorporated as a part of the casting itself. 
The upper portion of the waist bearer was designed to 
meet unusual conditions of limited vertical space between 
the driving wheels and the boiler. 


Driving Gear and Controls 


All four cylinders are 23 in. in diameter with a stroke 
of 32 in. Valve gear is of the Walschaert type, operating , 
12-in. piston valves having a maximum travel of 6 in. 
Crank throw is 14%¢ in.; steam lap, 1%¢ in.; no ex- 
haust clearance; lead in full gear, %4¢ in., and cut-off in 
full gear 81.5 per cent. The power reverse gears are 
Baldwin, Type C, with Bethlehem reverse-gear interlock. 
The throttle is of the Glaenzer poppet valve type, located 
in the dome and inside connected. Garlock packing is 
used in the throttle-valve stuffing box. The dry pipe is 
9 in. in diameter. 

Crossheads are of the Laird type with multiple-ledge 
guides. Paxton-Mitchel packing is used for the piston 
rods. Okadee cylinder and drain cocks are provided. 

Lubrication is furnished by two Nathan mechanical 
lubricators and a Detroit No. 22 Bullseye hydrostatic 
lubricator. 

The air-brake equipment was furnished by the West- 
inghouse Air Brake Company, being Schedule 6-ET 
with brake valves and fittings pedestal mounted, The 
two 814-in. cross-compound air compressors are mounted 
on the front of the smokebox. The equipment includes 
two enamelled main reservoirs 20% in. by 114 in. 


Tender and Auxiliary Locomotive 


The rectangular type tender which has a capacity for 
20,000 gal. of water and 20 tons of coal weighs 377,600 
Ib. loaded and is mounted on an open-bottom cast-steel 
tender frame furnished by the General Steel Castings 
Corporation. The six-wheel cast-steel tender trucks 
were also furnished by the General Steel Castings Cor- 
poration. The clasp type truck brakes and the tender 
body brake rigging were designed and furnished by the 
American Steel Foundries. The tender truck wheels 
are Standard rolled steel, those for the front truck being 
of 33 in. diameter and those for the rear truck of 36 in. 
diameter. The Symington journal boxes have Cottman 
basswood dust guards and dust-guard closures. 

The tender coupler with 6-in, by 8-in. shank was fur- 
nished by the National Malleable & Steel Castings Com- 
pany and operates in conjunction with Farlow attach- 
ments and a Miner friction draft gear. 

The tank valves are of the Lunkenheimer wedge type, 
flanged, the water pipe line being fitted with Beckley 
strainers and Acme gaskets. 

A Bethlehem auxiliary locomotive is mounted on the 
rear six-wheel tender truck and exerts a tractive force 
of 16,000 Ib. It is operated by a Bethlehem throttle and 
control valve, the steam pipe being fitted with a Lunken- 
heimer 3-in. shut-off valve and a check valve. Barco 
flexible joints are used in the piping between the loco- 
motive and tender and the steam pipes are insulated with 
Johns-Manville pipe covering. A Leslie automatic 
heater vent valve is provided and a Sarco No. 8 steam 
trap employed in the throttle-valve drain pipe. Parker 
compression fittings are, used for the control-pipe con- 
nections. 
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Stress Distribution in 
Aluminum Connecting Rods 


(Continued from page 96) 


data indicate that when the locomotive was working at 
about 80 per cent of its rated tractive force the maximum 
measured stress in the shank section of the main rods 
was 7,900 lb. per sq. in. The stresses in the main 
rods, however, were fairly uniform over the entire cross- 
section. One test indicated a slight tendency of the 
rod to bend toward the outside. The maximum mea- 
sured stress in the shank section of the rear intermediate 
rods was 6,800 lb. per sq. in. This stress was developed 
when the locomotive was working at about 90 per cent 
of its rated tractive force. The stress on the inside faces 
of the rear intermediate rod was about 50 per cent 
higher than the stresses on the upper and lower edges 
of the rod, which indicated that the bending stresses 
were developed in the vertical plane of the rod. 

While the grease outlets in these rods are better 
located than those of the rods from the other Alton & 
Southern engine, No. 13, previously discussed, yet there 
would seem to be room for further improvement in the 
design of the crosshead end of the main rods. In gen- 
eral, the average measured stresses were higher than 
those computed, which is what might be expected in 
view of the laboratory tests described. From the stresses 
measured in the shanks of these rods and the concen- 
tration factors found in the laboratory tests, it is be- 
lieved that a fair estimate can be made at the maximum 
stresses occurring in the rod under service conditions. 
This has been done as shown in Table III in the case 
of the new design of rods for locomotive No. 13. 
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Sidelights on the Union 
Paeifie Streamline Trains* 





By A. H. Fetters} 


ECENTLY a six car rail train, approximately 

equal in weight to 100 Cadillac cars, crossed the 
continent from Los Angeles to New York in 57 hours 
with a total fuel cost equal to that of one Cadillac making 
the same trip. To be more specific the main engine 
used $70 worth of fuel to make this 3,250-mile run. 
With 124 passengers aboard, the fuel cost per passenger 
carried is 60 cents as compared with $10 per passenger 
in the Cadillac. A fair approximation of the cost of 
fuel for a steam train of five cars and a locomotive would 
be around $375. While the Diesel engine on this train 
develops 900 hp., the average power factor for the trip 
was but 54 per cent. 

Having been a designer and builder of the steam loco- 
motive for over 40 years, and with 30 years experience 
with internal combustion rail motor cars, I cannot help 
but project this remarkable performance into the future, 
in imagination, and visualize the future of Diesel rail 
transportation. I believe its possibilities are very great 
in economy, speed, cleanliness, reliability, and utiliza- 
tion. 

Just 30 years ago the Union Pacific built a rail motor 
car propelled by a gasoline engine which was the fore- 
runner of the McKeen motor car industry. This was 
before the day of the electric drive, and mechanical trans- 
missions were used. 

Nearly 150 of these cars were built and successfully 
operated on many roads. Some of these early cars are 
still in operation with mileage records from one to two 
million miles. 

Then came the era of the gas-electric rail car with 
its greater flexibility of operation and demonstrated econ- 
omy over small steam trains in branch line operation. 

As early as 1926 your speaker went to Europe to in- 
vestigate the development of Diesel engines and trans- 
mission systems as applied to rail service, but, while 
many interesting projects were either being tried or sug- 
gested, two pertinent facts were apparent. First; that 
Europeans were mostly experimenting with hydraulic, 
pneumatic, and mechanical forms of transmission, and 
second; notwithstanding the advancement of Diesel en- 
gine design at that time by such builders as M. A. N. 
Krupp, Fiat, Burmeister & Wain, Sulzer, Beardsmore, 
there was no perfected and proved type of Diesel en- 
gine having the light weight, flexibility, reliability, and 
other necessary characteristics for light-weight, high- 
speed trains, either abroad or at home. 

Research in the fall of 1932 disclosed a more fertile 
field in this respect. Also a progressive railroad, for 
once, looked over, the fences of convention and convic- 
tion, into the garden-patch of other and newer indus- 
tries and, as a result of this research, in May, 1933, an 
order was placed with Pullman Car & Manufacturing 
Corporation for a three-car train featuring light-weight 
aluminum alloy construction, articulation, radical stream- 
lining and powered with a 600 hp. Winton distillate 
burning, spark-ignition engine, and capable of safe speeds 
of 90 to 110 m.p.h. 
ag age saggy a paper presented at the Railway Club of Pittsburgh, 

} General Mechanical Engineer, Union Pacific System. 
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This first train was delivered in February, 1934, and 
after short break-in runs and a 13,000-mile tour of test 
and inspection, was placed on exhibition at the Century 
of Progress. It was also given a series of high speed 
acceleration and braking tests between Grand Island and 
Columbus, Nebraska. Quite recently, further tests have 
been conducted in regard to minor adjustments and 
resulting in further refinements of performance. The 
first train has thus been used as a traveling laboratory 
in order to work out and apply to the following high- 
speed trains, some details that could only be settled by 
actual experience in the same manner that new auto- 
mobile models are sometimes worked out on the proving 
grounds. 

While the balanced speed of this first train is about 
90 to 91 m.p.h., speeds of 110 m.p.h. have been recorded 
during routine test runs, with condition of grade and 
wind favorable. This three-car train has just been 
placed in revenue service between Kansas City and 
Salina, Kansas, making daily round trips of 374 miles. 
Its service weight is 98 tons. 

Last October, the second high-speed train was deliv- 
ered by the Pullman Car & Manufacturing Corporation. 
It consists of six cars, including the power car, one mail 
and baggage car, three Pullman sleepers of novel con- 
struction, and the rear buffet coach. 

It embraces the same general construction as the first 
train and weighs 210 tons serviced with fuel, water, etc., 
but excluding pay load. It is powered, however, with 
the Winton 900 hp. Diesel engine for propulsion and a 
Winton 120 hp. auxiliary Diesel engine which generates 
power for lighting, air conditioning, blower fans, battery 
charging, and other auxiliaries. After several tuning-up 
runs, this train was taken to Los Angeles and on October 
22, 1934, started its record-breaking coast-to-coast run 
of 56 hr. 55 min. 

Incidentally, this was not an attempt for a speed 
record, but was for the purpose of checking the pro- 
posed 39-hr. schedule from Los Angeles to Chicago, with 
a continuation to New York City over the New York 
Central on its Twentieth Century schedule of 18 hours. 
Had maximum speed been the object of the run, 50 hours 
appeared feasible. 

The best previous transcontinental run was 71 hours 
from San Francisco to New York in 1906 by the E. H. 
Harriman Special. The best through schedule at present 
is 77 hours. 

During the test run of the streamliner, fuel was taken 
en route at Salt Lake City, Cheyenne, Omaha, and Chi- 
cago. Through the use of a special electric pump, the 
fueling rate is 100 gallons per minute, so that fuel stops 
averaged from 4 to 6 minutes each. The fuel capacity 
is 800 gallons, and a total of 2,079 gallons of fuel oil 
was used for both main and auxiliary engines, train 
heating and cooking, the distance being 3,250 miles, and 
the fuel rate 1.56 miles per gallon. At 4 cents per gal- 
lon this is equivalent to a cost of 2.56 cents per mile. 

The highest recorded speed was 120 m.p.h. for a dis- 
tance of 3 miles, 108 m.p.h. for 18 miles, and 85 m.p.h. 
for the 506 miles between Cheyenne, Wyo., and Omaha, 
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Neb., on the Union Pacific, all of which are records for 
rail speed. The balanced speed of this six-car train is 
somewhat higher than for the three-car train, approxi- 
mately 95 m.p.h. 

Two additional high-speed trains each having nine 
revenue cars, and with increased horsepower, are now 
under construction for the Union Pacific at the Pull- 
man plant and when finished are intended for service, 
one between Chicago and Los Angeles and one between 
Chicago and San Francisco. The second, or six-car 
train, is intended for service between Chicago and Port- 
land, Oregon. Each of these runs is approximately 
2,300 miles in length. The schedules will be under 40 
hours. 


The Influence of Streamlining and Light Weight 


That, in brief, is the outline of the high-speed train 
project at present. Let us now review some reactions 
that have occurred on other railways and among the 
builders in the brief time since the Union Pacific trains 
were first announced. 

Proposals for light-weight, high-speed trains, using 
special forms of streamline steam locomotives, have ap- 
peared in print from the Baldwin Locomotive Works, 
American Locomotive Company, Lima Locomotive Com- 
pany, and the Bethlehem Steel Company. These pro- 
posals all include light weight streamline cars. There 
seems to be no difference of opinion on that end of it. 
Among the railways considering these steam proposals 
are the Milwaukee, which recently ordered two special 
high-speed steam locomotives from the American Loco- 
motive Company, the Baltimore & Ohio, which has re- 
cently finished a special high pressure steam locomotive 
for one of their announced high-speed, light weight 
streamline projects. 

In the Diesel field we find the Chicago, Burlington & 
Quincy three-car “Zephyr” following the Union Pacific 
train; the New Haven aluminum three-car train being 
built by Goodyear-Zeppelin Corporation; The Illinois 
Central, which has just placed an order with Pullman 
Car & Manufacturing Corporation for a five-car articu- 
lated streamlined train of 1,200 Diesel hp. for service be- 
tween Chicago and St. Louis; the Baltimore & Ohio, 
which will test out an 1,800 hp. Diesel-electric locomo- 
tive in high-speed train service, the Santa Fe, which is 
reported to have purchased a 3,600 hp. Diesel-electric 
locomotive for experimental service in pulling “The 
Chief,” the Boston & Maine three-car train by the Edw. 
G. Budd Mfg. Company, powered with a Winton Diesel 
engine, and the Gulf, Mobile & Northern train by the 
American Car & Foundry Company. 


Streamlining 


Streamlining the exterior of fast moving vehicles to 
reduce power consumption due to air drag is not en- 
tirely a recent idea, though much of the art and results 
are rather recent. Thirty years ago your speaker assisted 
in designing the first McKeen rail motor car. The body 
of this car was streamlined to a marked extent even at 
that period and all subsequent McKeen cars were stream- 
lined. The coming of the wind tunnel and the aerody- 
namic laboratory has resulted in a vast amount of prac- 
tical knowledge in the art of streamlining of aircraft, 
much of which is applicable to our problem. However, 
there are certain fundamental differences in streamlining 
a plane, or dirigible in free flight, and a rail vehicle sub- 
ject at all times to the effect of ground air drag. Stream- 
lining the exterior of fast moving vehicles has recently 
been receiving serious attention in the automotive field, 
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as well as by railroads. There are a number of recent 
examples of streamline unit cars and trains, both here 
and abroad, and wherever it has been scientifically ap- 
plied it has resulted in satisfaction power reduction at 
high speeds or has permitted higher speeds with equal 
power. The application of streamlining is of primary 
importance when applied to cases where the power sup- 
ply must be limited, as in oil electric practice. Re- 
duction of air drag, through careful attention to stream- 
lining, was given extended research in connection with 
designing the exterior shapes of the Union Pacific high 
speed trains. They were, in a sense, born in the wind 
tunnel. Preliminary scale models of the first train were 
tested in the University of Michigan, Ann Arbor, wind 
tunnel under a competent staff. Much of the work was 
done at 80- or 90-mile air speed in order to secure data 
corresponding to running speeds. As the tests progressed 
it was found necessary to reject some preliminary work 
as assumptions that applied to testing aircraft models 
were found to need revision where ratio of length to 
cross section, the element of ground drag and other ele- 
ments relative to the train model, were somewhat dif- 
ferent from aeronautical work. The work consisted of 
a series of approximations and occupied several months 
of intensive research. After all suggested practical re- 
finements in the model had been made, final measure- 
ment of the drag in the wind tunnel, and applied to the 
proposed train, indicated that the train, traveling at 90 
m.p.h., would have a total wind drag of approximately 
970 lb., therefore requiring 233 rail hp. or 290 b. hp. to 
take care of the wind factor alone. All mechanical re- 
sistances, due to journals, flange, rolling, etc., were esti- 
mated by the best available formulas, at approximately 
900 Ib. at 90 m.p.h. The total calculated resistance was, 


therefore, approximately 1,870 lb. at 90 m.p.h., which 


calls for 450 rail hp. or 560 b. hp. These figures have 
since been closely verified in a series of road tests where 
electrical output readings were recorded in various runs 
for several days, while air brake stopping tests were also 
being recorded. As the maximum engine output is 660 
b. hp., of which approximately 600 hp. was available at 
the generator, the balancing speed is approximately 91 


m.p.h. The specification called for a balancing speed 
of 90 m.p.h. 


Air Brake Problems 


The problem of arresting 54,000,000 ft.-lb. of energy 
on the three-car train or 120,000,000 ft-lb. of energy on 
the six-car train at 90 m.p.h. in the space of 40 seconds, 
or about half a mile, brings us to the braking require- 
ments of these high-speed trains. To meet the require- 
ments of making stops from speeds of 90 and even 100 
m.p.h. within standard distances, it was necessary to 
develop an entirely new braking system, which has been 
successfully accomplished by the New York Air Brake 
Company. The action of the air brake at these higher 
speeds had not been explored and was largely a matter 
of conjecture. Heretofore, uniform brake retardation 
was not possible due to the fact that the coefficient of 
friction between brake shoe and wheel varies widely 
with speed and unit pressure, decreasing rapidly at the 
higher speeds where it is most needed. While this co- 
efficient may be as high as 25 per cent at very low 
speeds, it fades out to probably 5 per cent or 6 per cent 
at 100 m.h.p. While very high percentages of braking 
power are safe at the higher speeds, they would become 
dangerous as speed decreased and the coefficient of fric- 
tion between shoe and wheel gradually increased. A 
point would be reached where the wheels would lock. 
It would not be safe to trust the judgment of the engine- 
men to graduate the cylinder pressure down as speed 
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fell off. In this new brake, in either service or emer- 
gency, a very high initial braking percentage is used. 
The brake cylinder pressure is then automatically con- 
trolled, in proportion to speed, by means of a very simple 
retardation control principle, incorporated in an instru- 
ment called a decelekron. This instrument consists es- 
sentially of a sliding weight of about 100 Ib., sensitively 
mounted on ball bearing rollers, and arranged to move 
in the line of motion of the train. It is suitably re- 
strained from initial motion by a calibrated spring and 
air piston. This weight, acting through suitable leverage 
to a pneumatic valve, controls the brake cylinder pres- 
sure accurately in proportion to the retarding effect. If 
retardation exceeds the safe degree, the sliding weight 
automatically reduces the braking effect. This reduction 
continues until, just before rest, there is just enough air 
in brake cylinders to stop the train without lurch or jar. 
In recent road tests with the first train this brake made 
service stops from 90 m.p.h. in 2,745 ft. This compares 
with a service stop of 2,500 to 3,000 ft. with the usual 
steam train brake made from a speed of 60 m.p.h. If 
we square these speeds for the comparative energy effect 
of the two trains, the effectiveness of the new brake 
can be appreciated. 

The air brake described is a complete departure from 
conventional practice, both in its air circuit, and in the 
design of the valves and parts. The pneumatic feature 
is based on a two-pipe circuit, consisting of a super- 
visory line and a control line. The supervisory line 
distributes air to the reservoir under each car and 
charges to maximum pressure at all times. In conven- 
tional brakes the reservoirs cannot be charged during 
brake application. The purpose of the control line is to 
apply or release brakes by admitting air to the pneumatic 
relay valve under each car, this valve controlling com- 
munication between each brake cylinder and its adjacent 
reservoir, or, from the cylinder to the atmosphere. This 
control line passes from the engineman’s brake valve 
through the decelekron valve, to each relay valve. This 
briefly describes the pneumatic action. Parallel to this 
pneumatic circuit lies an electrical circuit which operates 
a magnetic control feature in each pneumatic relay valve. 
This not only synchronizes but accelerates all brake 
applications and releases. The result is a brake of ex- 
ceptionally quick and sensitive response, and with it a 


retardation rate of as high as 3 to 3%4 m.p.h. per second 
is possible. 


Conclusions 


Earlier reference was made to the future developments 
of the Diesel engine in rail transportation. In concluding 
this paper attention is directed to one factor now existing 
that will retard more rapid progress, viz. that in order 
to cross the continent, as illustrated, with only $70.00 
worth of fuel it was necessary to make a large invest- 
ment in the total power plant, consisting of the Diesel 
engine and the electrical transmission system. The 
electric transmission is only 80 per cent efficient at the 
best power output and the losses may run up to 40 per 
cent or 50 per cent at times. While the manufacturers 
have supplied a substantial Diesel engine weighing 20 
lb. per b. hp., it is necessary to add 42 Ib. per b. hp. for 
electrical equipment to transmit the engine power to the 
wheels. Until the manufacturers of electrical equipment 
‘an improve power efficiencies and decrease the weight 
of electrical equipment the Diesel engine will remain 
under a handicap to which it is not entitled. While the 
possibilities are remote at this time, some substitute for 
the electric drive may be ultimately devised. That is a 
Problem that should be receiving the consideration of 
those principally involved. 
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High-Power 
Hand Brake 


N improved vertical-wheel hand brake, known as 

the Equipco high-power hand brake, has recently 
been developed and placed on the market by the Equip- 
ment Specialties Company, 310 South Michigan Avenue, 
Chicago. This brake is designed to overcome certain 
defects and weaknesses which have developed in this 
particular type of hand brake and to meet the full 
requirements of modern operating conditions from 
the point of view of safety, effectiveness and effici- 
ency. Particular features of the new brake include 
adequate power for one-hand operation; quick take-up 
of chain slack; safety release lever operation towards, 
rather than away from, the brakeman; helical winding 
drum which keeps the brake chain in correct alignment ; 
a housing which is easily removable for the inspection 
or replacement of parts; standard gear teeth in cast 
steel gears; and self-lubrication. 

The vertical-wheel type of hand-brake construction 
usually involves the more-or-less permanent enclosure of 
working parts of the brake in a pressed steel back plate 
and front cover, riveted together and this assembly riv- 
eted, in turn, to the car structure with four large rivets, 
the latter further holding the back plate and cover to- 
gether. In order to inspect this brake mechanism or 
make a replacement it is usually necessary to switch the 
car to the repair track, cut the four rivets holding the 
brake to the car, remove the brake unit, cut four or more 








enti low si ctl 


Front housing removed to show the rugged casting frame 
and brake mechanism 


housing rivets and completely dismantle the brake. Like 
any other mechanism, it should be possible to inspect 
hand-brake mechanism periodically and make minor re- 
‘placements, if necessary, without taking the brake off 
the car. 

The improved Equipco brake parts, including the 
pinion, gear, axle, pawl, pawl trip, chain pin, etc., are 
carried in a rugged cast frame, with a removable pressed 
steel housing, the latter being used only for protecting 
the mechanism from the weather and keeping ice, snow 
and cinders out. The front housing is easily removed by 
the cutting of two small rivets, after which it can be 
readily removed, as shown in one of the illustrations. 

The gear and pinion in the Equipco brake are provided 
with standard gear teeth which afford a full contact and 
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avoid the end thrust common to tapered teeth. Another 
important improvement is the use of a helical winding 
drum which lines up the winding path of the drum with 
the angularity assumed by the brake chain and end rod 
as the bell crank is swung outwardly when setting the 
hand brake. This eliminates overstress and strain in the 
chain links, which is considerable when a chain is being 
pulled up at an angle to the car end while being wound 
on a single (vertical) plane winding drum. The Equipco 
helical winding drum tends to reduce friction and elimi- 
nate possibility of breaking chains, an important safety 
feature. 

The Equipco power hand brake can be set or released 
with one hand, which allows the operator to hold on to 





The Equipco high-power hand brake 


the ladder or roof-grab iron with the other hand. One 
spin of the brake wheel is sufficient to take up all slack 
chain, and the wheel spins freely, the construction of the 
ratchet mechanism being such that there is no drag nor 
oscillation of the lever while setting the brake. In re- 
leasing the brake, the release lever is pulled towards 
instead of being pushed from the brakeman, which also 
contributes to safety. After the brake releases, the release 
lever stops in a substantially vertical position, providing 
a safe natural grab handle for the brakeman’s right 
hand. At the time the brake releases, therefore, the 
brakeman is standing on a firm footing and holds the 
car structure with his left hand while the fixed release 
lever is grasped with his right hand. 

The Equipco hand brake is unusually light in weight 
for the power developed, the weight saving being effected 
without sacrifice of essential strength or rigidity. The 
brake is bronze-bushed at all important points and the 
gear hub is provided with a grease pocket which is filled 
with graphite grease, thus assuring self-lubrication for a 
considerable period of time. The Equipco hand brake 
is also manufactured in the horizontal wheel type for all 
kinds of freight cars and in drop-type brakes for flat 
cars and drop-end gondolas. 
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Pitting of Stainless Steel 
In Naval Applications 


URING recent months rumors have been circu- 
lated concerning failures of stainless steels in 
warships of the U. S. Navy. As is the case many times 
in engineering experience where applications of new ma- 
terials are involved conditions unknown and difficult to 
foresee enter into a problem and bring about undesired 
results. Railroad mechanical men have an interest in 
stainless steels and because of the possibility that er- 
roneous conclusions may be drawn as a result of these 
failures in naval service unless the facts surrounding 
them are known it is believed that readers of the Rail- 
way Mechanical Engineer will welcome a reference to 
an editorial appearing in the current issue of Metal 
Progress (the monthly magazine of the American So- 
ciety for Metals) entitled “Pitting of 18-8 in Two Naval 
Applications” portions of which are quoted herewith: 

“The Bureau of Construction and Repair, U. S. Navy, 
has been interested in corrosion resisting steels ever 
since their commercial production. Consequently the 
Navy has put an important tonnage of strip and sheet 
analyzing 18 per cent chromium, 8 per cent nickel (the 
so-called 18-8) into deck houses, floors, hatch covers, 
and a variety of other structures exposed to atmospheric 
corrosion in port and to dashing spray or water in a 
seaway. In these places the metal has served excellently, 
and the Navy has no intention of avoiding such uses in 
the future. The same may also be said of some other 
applications of corrosion resistant steel where the metal 
is submerged almost continuously. 

“These satisfactory results encouraged the naval con- 
structors to put corrosion resisting steel into two ap- 
plications in which unfortunately it did not stand up— 
namely, gasoline stowage tanks and fire lines. Let us 
examine the circumstances surrounding such failures. 

“Salt water is pumped into the bottom of the tanks 
so the gasoline can be drawn off under hydraulic pres- 
sure at all times; consequently the stowage tanks con- 
tain variable quantities of gasoline, doped with tetra- 
ethyl lead and ethylene dibromide, and sea water more 
or less fouled with marine organisms or diluted sew- 
age. Tanks on the first aircraft carriers had been made 
of galvanized steel plate, welded, with welds tinned— 
a reasonably satisfactory construction. On the newer 
ships the tanks were to be built into the hull in quite 
inaccessible locations, and the use of 18-8 promised abso- 
lute immunity from leakage (most dangerous in confined 
spaces aboard ship!) for the entire life of the hull. 

“The second unsatisfactory experience was with fire 
lines of thin-walled seamless tubing, installed on the 
latest 10.000-ton cruisers. 

“In both situations the stainless steel failed by pitting 
in as short a time as six months! These two are the 
applications which have given all the trouble, which are 
being removed from existing ships, and which will not 
be resumed until the cause is definitely known and 
cured. Trouble by pitting apparently exists only 
in stagnant sea or harbor water, and there is not the 
least cause for worry about a multitude of applications in 
dozens of industries where chloride ions, stagnant solu- 
tions, and foul deposits are not encountered. 

“While the cause and cure of pitting in stagnant 
sea water has not yet been discovered, the search is 
vigorous enough to warrant success. If chloride solu- 
tions are handled in high chromium steels they should 
be kept neutral, entirely free from ferric chloride, in 
continuous circulation, and free from organic or inor- 
ganic solids. Periodic cleaning is also quite desirable. 
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EDITORIALS 





Meehanieal Associations 
Conventions 


As a result of conferences held in Chicago last Sep- 
tember, eight of the railway mechanical associations 
decided tentatively to hold full membership meetings 
early in May of this year, with a common exhibit of 
railway equipment and supplies. Four of the associa- 
tions planned to hold individual, but simultaneous, 
meetings on Thursday, Friday and Saturday, May 2-4, 
and the other four were scheduled to hold similar meet- 
ings on Monday, Tuesday and Wednesday of the week 
following. 

While business conditions in general have improved 
somewhat during the fall and winter, there is still 
much uncertainty about the future, and this with in- 
creased wage and material costs, has prevented the 
mechanical departments of the railroads from rebuild- 
ing their forces and resuming their activities to the 
extent which had been anticipated. It had been ex- 
pected also that the Administration would insist that 
Congress promptly attent to the transportation problem 
and enact legislation which would remove unfair handi- 
caps from the railroads in competing with other types 
of carriers. Incidentally, the Association of Amer- 
ican Railroads, which succeeded the American Railway 
Association, has had a busy time organizing its staff 
and activities to meet the pressing demands which are 
being made upon it. For these and other reasons no 
decision has as yet been made by the Association of 
American Railroads, or its Mechanical Division, as to 
whether or not the eight mechanical associations men- 
tioned above should meet according to the proposed 
schedule. 

Even if such permission were granted at the present 
time, it is doubtful whether most of them could ar- 
range programs and set in motion the machinery neces- 
sary to insure successful meetings at so early a date. 
As a matter of fact, because of the uncertainty, most 
of the associations have made little, if any, effort to 
arrange programs for such meetings. In some instances, 
also, the official personnel of the associations has been 
hard hit by losses incurred during the years in which 
they have not functioned, and it will be a considerable 
task to reorganize them and rebuild the membership 
so that they can function to real advantage. 

These mechanical associations have made a large 
contribution in the past in strengthening the mechan- 
ical department and increasing its efficiency. There 
is a question as to whether, from the standpoint of 
morale, it might not have been better to encourage 
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them to continue their functions and hold more meet- 
ings during the depression period. It will be a dis- 
tinct loss if they are allowed to remain dormant and 
fade out of the picture. 

In former days, when the promotion and welfare of 
these organizations depended upon individual initiative 
on the part of the railroad officers and supervisors, they 
managed to face all sorts of difficulties with courage 
and aggressiveness. Since the major mechanical asso- 
ciations have been absorbed by the Mechanical Division 
of the American Railway Association, and the other 
mechanical associations have come under its general 
direction, they have suffered a distinct loss in aggres- 
sive leadership, although this may be due partially to 
the unfavorable economic conditions through which we 
have been passing. 

It is to be hoped that the new Association of Amer- 
ican Railroads will recognize the importance and value 
of these associations and will encourage them to de- 
velop strong and virile programs, and to attract into 
their membership the outstanding men in the mechan- 
ical department. Under such circumstances these or- 
ganizations could continue the splendid work that they 
did in earlier days and should, indeed, make their ef- 
forts even more effective. 


Smoke 
Abatement 


It is reported that a railroad smoke association has been 
formed at Scranton, Pa. This followed a survey of air 
pollution in that community, which was commented 
upon in the Railway Mechanical Engineer for Novem- 
ber, 1934, page 403. Presumably it will be conducted 
along lines somewhat similar to those followed in Hud- 
son County, N. J., where an unusual record in smoke 
abatement has been made with the co-operation of a 
Railroad Smoke Association, which was organized 
shortly after the Smoke Regulation Department was es- 
tablished in that county four years ago. 

The railroads have actively co-operated in smoke 
abatement programs in a number of cities, although in 
some instances activities in recent years have not been 
as marked as they were prior to the depression. In 
Chicago a Railroad Smoke Abatement Board includes 
railroad officers, representatives of the brotherhoods 
and smoke inspectors employed by the railroads. It 
meets semi-monthly to consider railroad violations and 
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recommend discipline or other remedial measures. A 
report of a C. W. A. smoke abatement investigation 
made in that city during the past winter, indicated 
“remarkable progress in railroad smoke abatement, re- 
sulting from continuous effort over a period of years.” 

The Smoke Abatement Committee of the City of St. 
Louis has a railroad section which has functioned 
for many years. It meets once a month and has a large 
attendance of engineers and firemen; 166 were regis- 
tered at the January meeting. 

In Cincinnati all railroad smoke problems are han- 
died by the Cincinnati Superintendents Committee, a 
fuel supervisor having direct charge of the activities. 

In Pittsburgh the railroads employ a number of 
smoke inspectors, who make their reports in duplicate, 
one going to the railroad and the other to the smoke 
department of the city. Excellent results are said to be 
secured there in railroad smoke control. 

There may be active railroad smoke movements in 
other cities and we shall appreciate information from 
our readers about any of them that may have been 
overlooked in this brief resumé. The elimination of 
railroad smoke means much in making friends for the 
railroads and in reduction of expense because of more 
efficient use of fuel. 


What About Diesel 
Locomotive Maintenance? 


The adaptation of Diesel power to rail service has 
introduced a variety of problems that are new to rail- 
road men, the greater part of whose experience has 
been with steam power, and, because this new form of 
motive power involves an unknown element, many men 
are somewhat in doubt as to what should be done to 
assure its successful operation. 

Mechanical men are naturally vitally concerned with 
the cost of operation of motive power and, with the 
introduction of Diesels, the question of the comparative 
cost of steam and oil-electric operation has been one of 
major importance. Those familiar with steam opera- 
tion feel confident in discussing the costs of steam 
power because of long experience with it, but when the 
Diesel-electric is brought into the picture the confidence 
of experience is lacking and many apparently have a 
feeling that they are dealing with some mysterious 
problem that is difficult of solution. Possibly an anal- 
ysis will help to clarify it. 

So far the Diesel engine has been in use in two gen- 
eral classes of railroad service—the light high-speed 
passenger trains and the heavy slow-speed switching 
locomotives. In any approach to the question of oper- 
ating costs these two classes of service must be looked 
upon as separate and distinct. In the high-speed serv- 
ice the use of Diesel power is still in the initial stage 
and can not be discussed with the same degree of 
understanding as is the case with switching service, 
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where the number of installations and the total number 
of service hours are considerably greater. 

Diesel-electric motive power lays claim to several 
advantages over steam: greater availability for service; 
lower fuel costs, together with more efficient utilization 
of fuel; reduction in the cost of facilities required for 
servicing, and lower maintenance costs. It is handi- 
capped by a distinct disadvantage in the form of con- 
siderably higher first cost and high fixed charges. 

There seem to be no great differences of opinion 
among railroad men experienced in Diesel switching 
operation on the question of availability for service. 
Here the oil-electric has an average availability of 
about 88 per cent, as compared with 51 per cent for 
steam. As to fuel costs, a 600-hp. oil-electric switcher 
will operate on one-third the expenditure for fuel re- 
quired for a steam switcher of similar service capabili- 
ties. But—and here enters the first of the unknown 
factors—who knows what the price of Diesel fuel will 
be as its consumption increases? 

A reduction in the cost of servicing facilities can be 
taken advantage of as the number of Diesel installations 
increases and as this takes place the railroads will be 
faced with an increasing amount of unused steam serv- 
icing capacity, for as long as steam and Diesels operate 
together the steam facilities must be maintained. 

Finally, there comes the question of maintenance— 
the real point of contention. Those experienced in 
steam operation feel that they know what their main- 
tenance costs are. They know that more money is 
spent for steam locomotive repairs than for any other 
single account in railroad operation. More than that 
they know from experience what to do to cut those 
costs—install modern power, together with modern 
servicing and repair facilities. But what about the 
Diesel? Here they are faced with something about 
which they know very little and, what is more impor- 
tant, there seems to be no avenue of approach to the 
problem except future experience. It is true that we 
have had years of experience with Diesels in marine 
and stationary service. But in these two services en- 
gine speeds and conditions of operation can not be 
compared to railway service, so the answer is not to 
be found in that direction. 

The maintenance problem of a Diesel-electric loco- 
motive is readily divided into three distinct parts—the 
mechanical and the electrical equipment maintenance, 
with both of which the railroads have had years of ex- 
perience, and the Diesel engine maintenance, which is 
really the only unknown factor. In switching service 
Diesel engines are working most of the time at from 
10 to 20 per cent of their rated horsepower, as com- 
pared with 70 to 80 per cent in high-speed passenger- 
train service and this fact will naturally have some 
influence—to what extent is unknown—on the cost of 
engine maintenance. Eight years of Diesel-electric 
switching experience have, however, given us some cost 
figures to play with—figures which indicate that the 

repair costs on 300- to 400-hp. locomotives will range 
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from $0.62 to $1.38 an hour and on the 600-hp. loco- 
motives, from $1.15 to $2.23 an hour. These costs 
include mechanical, electrical and Diesel-engine main- 
tenance probably in the proportion of about 48 per cent 
for the Diesel engine, 24 per cent for electrical equip- 
ment and 28 per cent for mechanical equipment. 

What of these costs as compared with steam? At an 
average of $1.09 an hour for the repair costs of approx- 
imately seventy 300- and 600-hp. locomotives and an 
average switching speed of 6 m.p.h., the cost to be com- 
pared with steam is 18 cents a mile. Is this cost high 
in view of 88 per cent availability for the Diesel as 
compared with 51 per cent for steam? This compari- 
son is one of switching service only. 

Any extension of these comparisons into the realm 
of road service immediately injects the unknown fac- 
tors of the influence of the increase in locomotive 
horsepower, or the increase in load factor on these 
maintenance costs. Furthermore, any comparison of 
steam and Diesel in road service must be made on the 
basis of equal horsepower capacity. 


Take the Publie 
Into Your Confidence 


Streamlining! Diesels! High Speed! These are the 
things which have served more than anything else in 
the past year to stir up the imagination of the public 
and re-create an interest in railroads. There are many 
in the railroad industry who have lost faith in the 
future of that industry without realizing that the public, 
upon whom the railroads must rely for success, is still 
intensely interested in what is going on. This can not 
be denied when one looks back on the acclaim that 
was accorded the Burlington “Zephyr” when it was 
first introduced and upon the fact that thousands were 
sufficiently interested in the transcontinental run of the 
Union Pacific train to line the tracks almost from 
coast to coast and wait for hours to get a glimpse of 
this new thing in railroading as it sped by on its way 
to a new record. You, as a railroad man, may say 
that this was because these were new developments; 
that the public is not interested in railroads except 
when they do something spectacular. You may even 
go so far as to say that the day of the old steam loco- 
motive is all done and that the future points to a new 
form of power which will make obsolete all that we now 
have. Those who have spent at least 20 years of their 
lives around a railroad will recall the period when 
it was predicted that electrification would supplant 
steam power but we can now review history and see 
that electrification was an important step in the march 
of progress and that it has found its place and filled 
a definite specialized need in railroad operation, but 
that it is not a panacea for the solution of all the oper- 
ating problems of all the railways. 

Not long ago the Lackawanna exhibited one of its 
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new modern steam locomotives at points along its line 
and the public turned out in numbers to view this 
latest example of the builder’s art. During the week 
after Christmas the New York Central ran the stream- 
lined “Commodore Vanderbilt” into the Grand Central 
Terminal just to see if the public was still interested 
in a steam locomotive. Were they? The answer is 
recorded in the fact that upon two of the coldest days 
New York had in the month of December 47,000 
persons were interested enough to visit the exhibit; 
29,000 of them were interested enough to walk through 
the cab and ask questions about the many devices that 
are used to control speed with safety. 

There have been enough incidents of this kind during 
the past year to convince the railroad man that the 
public is interested in his business and that if he will 
renew his faith in the future of the industry and strive 
to give people what they want they will reciprocate 
with their patronage. If the railroads can be criticized 
for any one thing it is that they have kept hidden from 
the public the things people want to see. Now they 
have had a taste of the popular acclaim which comes 
as a result of a job well done in developing some- 
thing new plus a bit of showmanship in presenting it. 
This may be an appropriate time to ask whether the 
automobile industry has profited by taking the public 
behind the scenes and making it easy for people. to 
see what makes the wheels go ’round. How many 
railroad men have gone to an automobile plant and 
asked permission to see how their favorite car is made? 
Were they told that it was against the rules or that 
they would have to have a letter from some officer 
of the company in order to get in? No. They were 
probably given a courteous, intelligent guide who did 
his best to make the visitor feel that he was looked 
upon as a valued customer. 

Now that railroad men know that the public is in- 
terested in railroads it may not be out of place to 
mention that it might be worth while to take a lesson 
from the automotive industry and take the public in 
behind the scenes of railroading—the enginehouse and 
the shop—and show them the scrupulous care that is 
taken to make sure that the modern locomotive is the 
safest thing on wheels behind which to ride. 


NEW BOOKS 


HANDBOOK OF INDUSTRIAL Fasrics. By George B. 
Haven, Massachusetts Institute of Technology. Pub- 
lished by Wellington Sears Company, New York. 
538 pages, 5Y% in. by 8 in., illustrated. Bound in 
leather. Price, $2. 

A large amount of condensed data has been assembled 
in this book of six chapters and 52 tables. The book 
takes up raw materials, manufacturing processes and 
uses of various cotton and mechanical fabrics. Other 
sections cover specifications, laboratory practices, defi- 
nitions and bibliography and closes with a complete. 
index. 
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Freight-Car Reconditioning 





XTENSIVE freight-car repair and reconditioning 
work was carried on by the Illinois Central dur- 
ing 1934, the work being done largely between the 
months of April and October and financed by loans from 
the Public Works Administration. A total of 12,645 
cars were repaired, by far a great majority of the repair 
work being concentrated in well-equipped shops at three 
major points as follows: Centralia, Ill., 3,201 cars; Non- 
connah (Memphis), Tenn., 4,518 cars; McComb, Miss., 
3,532 cars. Most of the box-car work was concentrated 
at McComb, where a repair shop organization, labor- 
saving equipment and material-delivery system were pro- 
vided to handle this work on a highly efficient basis. 
The repair shop at Nonconnah, also fully organized and 
equipped, handled a considerable number of box cars, 
but specialized on composite gondolas and stock cars. 
Steel hopper-car work was concentrated at Centralia, 
where an efficient organization and necessary special 
facilities were provided for making repairs to steel cars. 
This shop, however, also turned out 1,518 composite 
gondolas and 713 automobile box cars, some of which 
were equipped with a mechanical loading device. 

The general method of handling heavy car repairs on 
the Illinois Central is well illustrated by the procedure at 
the Centralia shops. At this point, a car-repair shed, 
88 ft. wide by 500 it. long, is located in a general north- 
and-south direction, being served by the customary ma- 
chine shop, blacksmith shop, paint shop, tool room, air- 
brake room, wood mill and stores department, these va- 
rious facilities being located as shown in the drawing. 
The car shed, itself, contains four tracks, namely, No. 
5 to No. 8, inclusive, on which various classes of repair 
work are segregated. Just south of the car shed is a 
stationary bridge-type crane served by an electric mono- 
rail hoist which has cross movement over two tracks 
and proves a great labor saver in handling car sides, 
sills, truck bolsters, and other heavy parts. 
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General view from the east end of the Illinois Central freight-car shops at Nonconnah (Memphis), Tenn. 


On the Illinois Central 


Concentration of heavy freight- 
car repairs at the major points 
makes possible the installation 
of adequate facilities for sys- 
tematically handling the work 


The car shed, which is open on the sides and ends, 
is well lighted and equipped with ample air and acetylene 
gas connections. Pneumatic jacks are provided for use 
in removing and reapplying car trucks, draft gears and 
other heavy parts, Modern low-pressure rivet heating 
forges are installed. One of the greatest single labor- 
saving devices in the shop is the Hanna pinchbug riveter, 
illustrated, which not only saves time and labor in driv- 
ing rivets but holds the sheets firmly together during the 
riveting operation and drives a tighter rivet than can 
be done by hand. Moreover, considerable “set-up” time, 
required with hand riveting, is saved, since the steel 
sheets are automatically held together under heavy pres- 
sure during the riveting operation. 

In repairing solid-bottom gondolas, Illinois Central 
series No. 107,000 to 108,499, at Centralia, the cars 
are brought to the stripping Track 12, the wood being 
removed first. The cars move up to the metal position, 
where all defective metal parts are removed by the use 
of the acetylene torch and rivet busters. The capacity 
of this track is about 25 cars. After cars are stripped, 
they are moved northward and switched back to Track 6, 
along which they move into the car shed. 

The work on these cars is done in orderly sequence as 
the cars move through the shop, as follows: Operation 1, 
car cleaned and dope removed from journal boxes; 
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Various operations in the repair of freight cars at Nonconnah shops: (a) McCormick-Deering tractor used in mov- 


ne cars; (b) air cylinders used in jacking cars—draft gear application plunger in center foreground; (c) straightening 


olstet and.transom plate; (d) welding worn side frame bearing surfaces; (e) arrangement of three chain falls for 
dismantling and reassembling truck bolsters and side frames; (f) 25-ft. gib crane with a Ya-ton electric hoist; (g) 
Bradley hammer used in straightening angle iron; (h) finished box cars; (i) typical stock car ready for service 
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General arrangement of Illinois Central freight-car repair facilities at Nonconnah 


Operation 2, car jacked and trucks moved back to fa- 
cilitate the application of body bolsters and draft lugs, 
necessary welding and straightening of the center sill 
performed ; Operation 3, all underframe parts fitted up 
and assembled (‘‘No-ox-id filler red” applied to metal 
contact points before fitting up) ; Operation 4, all super- 
structure parts fitted up and assembled ; Operations 5 
and 6, holes reamed and fitting up completed ; Operation 
, underframe riveted, using both air hammers and the 
pinchbug riveter; Operation 8, superstructure riveted 
and nail ties applied to underframe, one coat of car 
cement applied ; Operation 9, car jacked, trucks removed 
and thoroughly overhauled, paper applied to the top of 
metal parts of the underframe, draft gear ‘applied, all 
loose rivets renewed, brake cylinder and piping applied ; 
Operation 10, decking applied and air brakes tested; 
Operation 11, decking nailed and siding placed on the 
car; Operation 12, siding bolted; Operation 13, couplers 
and safety appliances applied and the car thoroughly in- 
spected; Operation 14, car painted. 

After the car leaves the last position, it moves down 
approximately 20 car lengths and is given a second coat- 
ing of paint, then being switched north on Track 3 
where it is stenciled, ready for weighing and movement 
to the transportation yard. 

Fourteen positions are also required in the repairing 
of the I. C. No. 161,000 series automobile box cars at 
Centralia, these cars being thoroughly overhauled, new 
siding and floors applied, doors widened, roof removed, 
rechecked, repaired and relaid. In the repair operation, 
the cars move to the auxiliary stripping track south of 
the shop where all wood is removed. The cars are 
switched northward and enter the north end of the shop 





on Track 8. On this track, which is a stub track north 
of the car shed, all electric welding which would in any 
way interfere with the progressive movement of the 
cars is performed. After this is done, the cars are 
backed out of this track and placed on Track 7 where 
the various repair operations are completed. 

Illinois Central steel hopper cars received at Cen- 
tralia for heavy repairs are switched to Track 4 where 
all necessary stripping and repair work is done. Sub- 
sequent work on these cars is conducted by the pro- 
gressive method at 11 positions, as follows: Operation 
1, cars cleaned of rust, journal-box packing removed; 
Operation 2, cars stripped and defective parts sent to 
the blacksmith or reclamation shop for necessary re- 
conditioning ; Operation 3, parts assembled ; Operation 4, 
holes reamed ; Operation 5, necessary straightening and 
welding done ; Operation 6, draft lugs riveted ; Operation 
7, all other parts riveted; Operation 8, trucks thor- 
oughly overhauled and draft gear applied ; Operation 9, 
air brakes cleaned, tested, and necessary piping renewed; 
Operation 10, couplers applied and dump doors adjusted; 
Operation ll, car painted. 

Cars repaired at Centralia shops move off Tracks 4, 
6 and 7 in a southward direction, finally meeting at X, 
this arrangement permitting the day’s run of cars to be 
taken care of without using a switch engine. After the 
cars are painted they are moved back through Track 3 
as previously stated. The delivery of the material is 
handled by the stores department on orders from the 
mechanical department by the use of gasoline tractors 
and a side-car motorcycle. 

The car-repair shed at Nonconnah is 176 ft. wide by 
1,140 ft. long, of the open side and end type, being pro- 
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General arrangement of Illinois Central freight-car repair facilities at Centralia 
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vided with 8 standard-gage tracks for the accommoda- 
tion of cars undergoing repairs and 4 intermediate 
tracks to serve for the delivery of material. The usual 
shop facilities are provided in conjunction with this car- 
repair shed. Cars are moved about the shop by means 
of a McCormick gasoline tractor shown in one of the 
illustrations. Portable air cylinders are used in jacking 
cars and a cylinder set between the tracks beneath the 
shop floor serves for removing and especially re-applying 
draft gears much more easily and safely than can be 
done by hand alone. The stroke of the air cylinder for 
applying draft gears is 8 in. The stroke for use in 
jacking the cars is 14 to 16 in. The cars are jacked 
up, one end at a time, all the way, but, as a safety pre- 
caution, two drops are employed coming down, using 
blocks on the side bearings. 

Another illustration shows the three chain falls used 
in assembling or disassembling trucks, bolsters and side 
frames with a minimum of hand labor and with little 
danger of marring the journals. The method of using 
a 50-ton Duff jack in straightening transom plates is 
shown in one of the illustrations. 

Still another labor-saving device in the shop is the 
gib crane, illustrated, which is of light but strong con- 
struction and equipped with a %-ton electric hoist which 
greatly facilitates handling all sorts of heavy materials. 
One of the most extensive uses for this device in con- 
nection with gondola car work is in the application of 
the drop doors. This crane, with a 25-ft. swinging boom, 
covers the entire car and serves two tracks. 

An effective method of straightening angle iron and 
similar sections has been developed, using a Bradley 
hammer installed under a suitable protective’! canopy 
outside the car shed. This hammer is equipped with 
electric-motor V-belt drive and can be used for 
straightening angle irons and steel shapes without 
heating. 

The shop is equipped with oxygen and acetylene gas 
for the various cutting and welding operations. Electric 
welding facilities are also provided for use where needed. 
One of the illustrations shows the arrangement for use 
in welding truck sides which are placed on end, leaning 
against a substantial steel rail so arranged as to hold 
the truck sides in position for most convenient welding. 
The operation shown consists of building up the side 
bearings. In cases where the bearing surfaces are badly 
worn, wear plates are applied by the electric welding 
process to minimize the amount of electric welding re- 
quired. Coupler heads are burned out, using the oxy- 
acetylene torch and reclaimed using the electric-welding 
process to apply a tempered wear plate. 

The capacity of the stripping Track 51 at Nonconnah 
shop is 32 cars, all-wood and some steel cars being 
‘handled here. The cars are then moved to the respective 
progressive tracks as they enter the east end of the shed. 
After passing through the shop, they are given three 
coats of paint on all new work and switched to Track 50 
where they are stenciled and receive the final inspection. 
When this is completed, they pass on out of the east 
end of the shed and are weighed and stenciled ready for 
the train yard. 

A day’s run of repaired cars at Nonconnah comprises 
18 box cars and 10 stock cars, or 28 cars a day. Tracks 
43 and 44 in the shed are devoted to stock cars. On 
these two tracks, just east of the car-repair shed, there 
are nine positions for work, as follows: Operation 1, 
cut off steel with acetylene torch, remove journal pack- 
ing; Operation 2, cut off steel and remove from car; 
Operation 3, remove draft gear and couplers; Operation 
4, cut off underframe rivets with rivet busters; Opera- 
tion 5, clean rust off underframe; Operation 6, apply 
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new steel to underframe; Operation 7, apply new side 
and end sills; Operation 8, fit up draft arms and draft 
lugs; Operation 9, rivet draft arms, draft lugs and 
bolster cover sheets. 

The cars then move on Tracks 43 and 44 into the 
east half of the shed where the work is handled as fol- 
lows: Operation 10, repair trucks and apply draft gears 
and couplers; Operation 11, fit up stakes, braces, posts 
and air brakes; Operation 12, fit up top side plates, 
end plates and air brakes; Operation 13, fit up carlines, 
door frames and square car; Operation 14, ream under- 
frame; Operation 15, rivet underframe; Operation 16, 
ream top side plate and end plate. 

In the west end of the shed, the operations include: 
Operation 17, rivet top of car side and end plate; 
Operation 18, apply nailing stringers, sill cover paper 
and car cement; Operation 19, apply decking ; Operation 
20, apply ridge pole and purlines; Operation 21, apply 
end lining and wood ends; Operation 22, apply siding; 
Operation 23, apply roof and running board; Operation 
24, apply cattle bars, side doors, fixtures and safety ap- 
pliances. The west end of the shed holds 8 cars on 
Track 43 and 10 cars on Track 44. Paint is applied 
here, the cars then being switched to Track 50, as stated. 

Box-car repairs are handled on Tracks 45, 46 and 47, 
the same general method being used, with operations as 
follows: Remove journal packing; cut off steel with 
torch; clean underframe and remove rust; tighten roof; 
remove draft gear and couplers; repair trucks, apply 
draft gears and couplers ; weld door track extensions and 
do air work; fit up steel work and ream; weld side- 
plate extensions; apply side doors; apply door fixtures; 
rivet all parts; apply sill cover paper and car cement; 
apply decking; apply running-board saddles; apply run- 
ning board and end lining; apply wood door posts; set 
in place and brace car siding; drill holes and bolt car 
siding ; finish application of safety appliances. The west 
end of the shed is also used for the painting positions 
for box cars, the capacity being as follows: Track 46, 
17 cars; Track 47, 19 cars; Track 48, 15 cars. 


* * * 
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Color in 
Passenger Cars 
By R. H. Hookway* 


OLOR is one of the most important considerations 
in the finishing of a railway train and applies to 
the exterior as well as the interior. 

Particularly for the exteriors of the new streamline 
trains, bright, clear colors are used, and are placed or 
distributed in a manner to create something of an im- 
pression of speed and to enhance the streamline effect. 
For instance, window recesses present something of a 
problem in that they break up the streamline. A very 
simple, but effective, solution to the problem is a hori- 
zontal color band the width of the windows running the 
length of the train which, of course, ties all the windows 
together in one unbroken line. This band of color, while 
it can be strong and clear, should be comparatively dark 
in contrast to the main body color. 

In general, it may be said that the design or form in 
which color is applied to the exterior of a streamline 
train should in no way seek to change the lines or form, 
or to produce an ornamental effect. It should follow and 
enhance the streamlines and help build up the interest in 
the simple, smooth form of the surface, rather than de- 
tract from it by an overabundance of ornament in the 
way of striping and lettering. This means that those 
colors should be used which are appealing and attrac- 
tive in themselves and do not depend for their interest 
on ornamentation and contrast with other colors. 

Railways have been quick to take advantage of the 
very widespread interest in modern color effects and 
have turned to enamel finishes for interiors to replace 
the grained wood over metal finish that has, heretofore, 
been so universally used. Air conditioning has not only 
created a new atmosphere and comfort in a railway car, 
but has also stimulated the appeal of light, “airy” colors 
as against the old, dark, heavy effects of the grained 
walnut and mahogany wood finishes. What are com- 
monly referred to as pastel tints and shades are very 
popular and although rather pure and bright colors are 
used, considerable restraint should be exercised in not 
introducing too many different colors into the scheme. 
As a general rule, it is best to use colors of the same 
family, or the same color in different values for the 
divisions of ceiling and wall space. For instance, a 
pastel shade of autumn brown for the wall up to the 
window sill, the wall above that in a lighter shade of 
the same color, a lighter tint again for the extreme 
upper wall and then just a very delicate tint for the 
ceiling. Darker and stronger accent colors can be used 
on small areas such as the window sill, narrow window 
sash, narrow molding just above the windows, etc. 

Indirect lighting in the modern car makes it advisable 
to use a very light ceiling or headlining color. In most 
cases, this color should have very nearly the light re- 
flecting value of white. It will be found that reflection 
of color from the wall to the illuminated ceiling will be 
sufficient to tone in the color value with the walls so that 
the contrast of light and dark will not be too sharp. A 
simple and safe rule is to add just a slight amount of 
the lightest wall color to white for the ceiling, the re- 
sultant tint being just right to absorb color reflection 
from the wall, thereby producing the desirable soft har- 
mony of color and values. 

If the ceiling color is at all deep, it will be found im- 
practical to use enough lights to obtain efficient illumina- 
tion and if the gloss is too high, reflection of the light- 


- 4 The suther is associated with The Sherwin-Williams Company’s decora- 
Ive studios. 
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ing fixtures and bulbs will be visible, due to the finish 
acting as a mirror. Also, undesirable shadows will be 
cast on the surface because of the slight irregularities of 
the surface. The finish must, however, have enough 
sheen or gloss so as not to attract and retain dust readily. 
This is more important than might be realized on first 
thought, because while air conditioning makes for a 
clean interior, still whatever dust there is in the car will 
follow the direction of the air and has a tendency to settle 
in streaks. A dead flat finish not only attracts the dust, 
but is not as easily cleaned as a finish with some amount 
of sheen or gloss. In other words, there must be some 
compromise between the ideal light reflecting value of a 
dead flat finish and the practical considerations of a 
semi-gloss finish. 

Applied ornament in the way of elaborate scroll work 
and striping is conspicuous by its almost total absence. 
However, in modernizing the color scheme of an old style 
railway coach, due consideration should be given the 
architectural lines and some ornament, such as striping 
in soft colors and trimming of moldings around panels 
is not only permissible, but really necessary to preserve 
the interest in the basic design of the interior. For 
instance, ornamental cornices, panels, pilasters, etc., need 
not be so conspicuous as heretofore, but neither should 
they be disregarded and an attempt made to paint them 
out. They can be treated with a soft contrast of color 
and with just enough trimming or striping to preserve 
the design without overemphasizing it. 


Medart Compensating 
Car Axle Drive 


COMPENSATING drive, recently developed by 

the Medart Company, St. Louis, Mo., transmits 
power from the car axle to driven units, such as lighting 
generators, air-conditioning generators, compressors, etc. 
This drive was designed to produce a constant flow of 
power, without belt slippage; to overcome misalinement 
of the axle and driven shafts; to secure the flexibility of 
an endless belt drive; to permit of ease in installation; 
and to be readily accessible for maintenance. 

Reference to the drawing shows that the generator 
sheave B is of the solid V-sheave type, grooved for the 
required number of belts. For generator sheaves de- 
livering full load at about 30 m.p.h. car speed, with an 
axle-sheave to driven-sheave ratio of 2.2 to 1, the fol- 
lowing represents good practice: 5 kw., 6-in.-wide 
sheaves, 4 belts; 10 kw., 8-in.-wide sheaves, 7 belts; 
15 kw., 10%4-in.-wide sheaves, 9 belts; 20 kw., 14-in.- 
wide sheaves, 12 belts. Tension is produced in the belts 
by means of the usual generator compression spring F. 
Tensions required for the various capacities are approxi- 
mately 500 Ib. for 5 kw., 800 Ib. for 10 kw., 1,000 Ib. for 
15 kw., and 1,300 lb. for 20 kw. . 

The car axle sheave A is a flat, straight faced, flanged, 
split cast steel sheave bushed to fit the axle. The face 
width is sufficient for the lateral belt action caused by 
axle journal wear and by misalinement. The compen- 
sator unit C consists of the following parts: Two V- 
sheaves, yoke, king pin, housing and unit support. 

The idler sheaves which are roller bearing equipped, 
are mounted on horizontal shafts. The yoke is the 
supporting member of the housings, and incorporates a 
roller bearing equipped king pin. The housings, bolted 
to the yoke, provide support for the sheave shafts and 
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give rigidity to the compensator unit in a vertical plane 
longitudinally. The cast steel unit support provides 
complete compensator unit support through the king pin, 
and is bolted to the car truck frame. Alemite lubrica- 
tion is provided. 

The V-belts D, in required quantity for capacity, are 
endless and of small cross: section, with strength mem- 
bers concentrated on the neutral axis which reduces in- 
ternal friction to a minimum. To permit insertion of 
the belts the end cross piece of the truck is cut out. 
After the endless belts are installed this opening is 
bridged by splice members E which are furnished with 
necessary bolts. 

Referring to the drawing, the V-belts D contact the 
flat face axle-drive pulley or sheave A with their widest 
face, then travel around the V-grooved idler sheaves 
and then around the V-grooved driven generator sheave 
B, and back over the second idler sheave, completing 
the circuit. 

The compensator unit C, directly behind the axle pul- 
ley A, compensates for misalinement and equalizes the 
belt tension when the axle is not parallel with the gen- 
erator pulley, as occasioned by the swiveling of the 
truck at track curves, etc. This is accomplished because 
the compensator unit C is free to swivel around its ver- 
tical king pin. When the car rounds a curve and the 
truck frame changes its relative position to the car body, 
a misalinement occurs similar to that shown on the 
drawing. The angle of misalinement Z requires the 
compensator unit to swivel in the same direction of mis- 
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alinement to approximately bisect the misalinement 
angle. This action occurs when the misalinement is in 
either direction. The compensating action is very sen- 
sitive, as the king pin bearings are of the anti-friction 
type. 

The compensating action provides equal tension in 
all belts at all times, thereby insuring equal load dis- 
tribution. The fleeting angle Y is the angle between 
the center lines of the V-grooves and V-belts, and is 
present when the car truck is in misalinement with the 
center line of the car. This fleeting angle Y remains 
constant for a given car-truck misalinement regardless 
of the capacity of the drive. 

The axle end play is not interfered with because the 
belts are free to shift laterally across the face of the 
flat faced pulley. 

Inclement weather conditions are said to have but 
little effect on the efficient operation of this drive as 
all contact surfaces are fairly well protected and are 
greater than 180 deg. of the total circumference, ex- 
cept on the generator sheave. 

Advantages claimed for the Medart compensating car 
axle drive include: Equalized belt tension at all times; 
noiseless operation; simple mechanical construction; 
easy application; easy belt replacement by the use of 
common shop tools and without wheel jack-up; smooth, 
non-pulsating and shock absorbing; endless belts; large 
capacity capabilities; overload protection; economical 
operation; long belt life, with low cost per car-mile; 
Alemite lubrication. 





















































Medart compensating car axle drive for lighting and air-conditioning power generators 
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The distributing and brake valve section along the south 
side of the shop 


HE major portion of the repair work on air-brake 

equipment, injectors, headlight generators, fire 
doors, pneumatic fire doors and train-control equipment 
has been concentrated by the Pennsylvania at four prin- 
cipal repair shops—Fort Wayne, Ind.; Pitcairn, Pa.; 
Altoona, Pa., and Wilmington, Del. The Pitcairn air- 
brake repair shop handles practically all of the repair 
work on this type of locomotive and car equipment for 
the Central Region of the Pennsylvania, which takes in 
the territory from Altoona, Pa., to Columbus, Ohio, in- 
cluding the Cleveland, Erie, Buffalo and Rochester 
districts. 
The Pennsylvania has established a policy in main- 





Pennsylvania Air Brake 
Shop at Piteairn, Pa. 


tenance work on equipment of this type whereby no 
repairs and, in many cases, no adjustments are permitted 
to be made to equipment at outlying points, defective 
parts being removed from locomotives or cars and re- 
placed with repaired parts taken from stock. The store- 
keepers at outlying points in the Central Region draw 
weekly upon the Pitcairn air-brake repair shop for re- 
paired units to be placed in stock at their respective 
points. Some idea of the general nature of the work 
performed at Pitcairn may be drawn from the list of 
equipment shown in Table 1. One of the illustrations 
shows a portion of one of three sheets of the form used 
by the storekeepers at outlying points in requesting re- 
paired units from a central repair point. The three 
sheets of this form contain over 200 items of equipment 
which are repaired at shops like Pitcairn. 

Under present conditions this department of the Pit- 
cairn shop, with a force of approximately 125 men, turns 
out the following approximate quantities of repaired 
units each month: 


750 oe Leone 
1,000 C6 feed valves 
2,200 K2 triple valves 
2,000 1%-in. angle cocks 
7,000 1%-in. air-brake hose 
700 steam hose 
700 globe and angle valves 
600 air and steam gages 
800 water gages 
500 injectors 
50 lubricators 


The above list does not by any means include the quan- 






















From the east end of the 
shop—hose repair section in 
left foreground, distributing 
and brake valves at left and 
triple valve section at the 
right 
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Triple valve dismantling benches 


The locations of these machines in the various sections 
are shown on the shop-layout drawing. 

Wherever possible in the Pitcairn shop the work has 
been arranged in such a manner that the various opera- 


SHEET No. 1 
WEEKLY ORDER ON CENTRAL REPAIR POINT FOR REPAIRED UNITS FOR 


DISTRIBUTING SHOP CHARGE DATE. 
— —— sevusvumansaunesuscsoseantesssecanentOnsesunentoe> DATE SHIPPED. IE ccssssccienecerionicns 
PRR No.. 











Car No. Mtl. Returned In. 
a . Ship to. 





Returned for Repairs 


Account and 
Reference No. Date 


1-135 
1-336 
1-339 
1-1760 
1-175 SOS 


1-207 
1208 
71-2135 


= 


1-2233 
=e —— A close-up of the roller conveyors in the triple valve 
section 


1-4160 


tions are handled in sections and by straight-line 
methods. Probably the best illustrations of this in the 
operation of the shop are provided by the work of the 
triple-valve sections; the feed-, brake- and distributing- 
valve sections, and the hose repair section. In the triple- 
valve section, for example, the valves are brought into 
the shop in containers on skids as they are unloaded 
from the cars from outlying points and pass successively 
through several operations wherein they are dismounted 
and the parts placed in trays for convenient handling 
Part of one of three sheets of forms for ordering parts "4 inspection. They are then cleaned, oiled and assem- 
from central shop bled and pass over a battery of test racks where very 
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Triple valve test racks showing the new AB rack Another view of the triple valve section 
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careful tests are made to determine their fitness for 
service. Thus, valves which pass all of the rigid tests 
are OK’d for sérvice and shipped to the outlying store- 
house points. Valves which fail to pass the test return 
again to the beginning of the repair line to be torn down, 
repaired and assembled and again passed over the test 
racks. In order to facilitate the work in these several 


sections which handle a large number of small parts, 





Two of the locomotive equipment test racks 


such as those mentioned, a great many ingenious devices 
have been developed for handling the work as econom- 
ically as possible and the various facilities used in the 
repair work, such as repair benches and test racks, have 
been located in such a manner that there is no back- 
tracking of the parts and practically no necessity for 
the workmen leaving their stations in order to secure 
parts, materials or the tools required in their work. 





The pneumatic tool repair section 


As may be seen from the shop layout drawing, par- 
ticularly in the triple-valve section, roller conveyors 
have been utilized to a great extent to transport the 
trays containing parts and finished valves from one 
point in the section to another. In order to assure the 
proper functioning of the important locomotive and car 
parts, such as are repaired in this shop, a very careful 
inspection system has been established and numerous 
gages are used to check the limits of wear and the fits 
of parts. 

etails of the operations performed in the major 
sections of the Pitcairn air brake repair shop, together 
with a description of the repair and inspection methods 
on such parts as air pumps, triple valves, feed and dis- 
tributing valves and air brake hose will be covered in 
articles to be published in subsequent issues. 
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Renewable-Dise 
Air Nozzles 


WO new designs of bronze air nozzles with renew- 
able non-metallic discs have been placed on the 
market by the Lunkenheimer Company, Cincinnati, Ohio. 
One is made with an integral hose end and the other 
with a female pipe end. Either pattern can be furnished 
with pointed, flat or extension tip. These air nozzles are 
suitable for blowing dust, dirt, chips, filings, borings and 








The new Lunkenheimer air nozzles are made with either 
pipe or hose connections 


other matter, being more effective and safer to use than 
brushes, rags or hand bellows. 

The valve disc is especially compounded for air serv- 
ice and can be easily renewed by simply unscrewing the 
nut at the bottom of the nozzle, removing the spring and 
old disc and then inserting a new disc. Provision is 
made for hanging the air nozzle on a nail or small hook 
when not in use. 


Vise Table and 
Engine-Report Holder 


CONVENIENT application of a small vise bench 

and a galvanized iron engine-report holder to an 
enginehouse roof-support post is shown in the illustra- 
tion. The vise bench is made of cast iron from a stand- 
ard pattern designed to fit the enginehouse post. This 
vise table is equipped with a standard Rock Island 8-in. 
machinist vise, affording a rigid support for the vise 
and having the additional advantages of occupying very 
little room in the enginehouse and, moreover, leaving 
the floor entirely clear of table legs which might 
interfere with the movement of trucks and material 
through the shop. This construction also reduces great- 
ly the difficulty of keeping the enginehouse floors clean 
and in a well picked-up condition. 

Vises of this type are provided at regular intervals 
between stalls in the enginehouse shown, 20 per cent 
of the vises being pipe vises or equipped with com- 
bination pipe jaws. A feature of this vise installation 
is the provision of a special guard made of %-in. sheet 
steel and positioned over the sliding vise-jaw extension, 
as illustrated. This guard serves as an anvil block for 
straightening shims and other light work of a similar 
character. Without the guard, workmen almost in- 
variably do this straightening work on the vise-jaw ex- 
tension itself, which in a short time becomes chipped or 
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battered to such an extent that it will not slide readily 
through the stationary jaw guide. 

The sheet metal writing stand and engine-report 
holder is applied to the enginehouse post, as illustrated, 





Engine-report container and vise bench applied to an 
enginehouse column 


being installed at frequent intervals about the house 
so that inspectors will lose no time in getting to a 
place where their reports can be readily made out. The 
box-like construction of the writing stand adds to its 
stiffness, in conjunction with the diagonal supporting 
brace, part of which can be seen in the illustration. The 
provision of a pocket under the writing surface of the 
stand makes a safe place where engine reports may be 
kept clean while repairs are being made on the loco- 
motive. Moreover, the reports are readily available 
for examination by the enginehouse foreman or other 
authorized supervisor. . 


Building Up Motion Parts 
With Wear-Resisting Bronze 


ANY ways have been tried for increasing the 

service life of locomotive parts subject to wear. 
Case-hardened steel has the necessary strength and 
durability and is used successfully in many applications. 
In others, however, cutting or galling results and fre- 
quent renewal of the parts becomes necessary. Brass 
against steel makes a good wearing combination where 
the brass has the proper composition and can be sup- 
ported suitably so as not to be subject to breakage. 
Similarly, babbitt against steel gives good results where 
unit bearing pressures can be kept low and high tempera- 
tures avoided. The application of bronze-welded bear- 
ing surfaces to locomotive parts is also affording in- 
creased service life, either with or without babbitt 
Inserts. 

Referring to the drawings, two applications of Ox- 
weld No. 25-M bronze are shown: First, to a steel float- 
ing collar; and, second, to a Laird-type crosshead shoe. 
In the case of the bronze-coated steel floating collar, 
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this collar is particularly adapted for use between the 
sides of main-rod front ends and the inside surfaces of 
crossheads, on main pins between main rods and side 
rods and in other locations where bronze collars are 
required. 

The collar is constructed by coating the surfaces D D 
of a sheet metal washer of the proper size, the thickness 
of the plate C, Fig. 1, being approximately one-third the 
finished thickness of the collar to allow for a bronze 
coating of sufficient thickness on each side. 

Mill scale, dirt, grease and other foreign substances 
are first removed from both sides of the plate, after 
which the bronze is applied with a suitable flux in the 
conventional way, using the minimum size welding head 
in the application. When the first side of the collar has 
been coated with bronze to the thickness desired, the 
collar is laid with the bronze side down on a cast iron 
face plate or reasonably heavy iron section so that the 
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Fig. 1—Application of wear-resisting bronze to a 
steel floating collar 


applied metal will not be melted away from the plate 
while the second side is being built up. 

After both sides of the foundation plate have been 
coated with bronze, as outlined, the plate is straight- 
ened, if necessary, and machined to the dimensions re- 
quired in the usual way. Floating bronze collars of this 
type have all of the wearing and other qualities of solid 
bronze collars and the additional advantage that they 
will not break and drop out of position as frequently 
happens with collars of solid bronze. 

A combination babbitt-and-bronze bearing surface of 
exceptional wearing quality may be applied to a Laird- 
type crosshead shoe by building on retaining lugs and 
strips as indicated at B B, Fig. 2. The special bronze 
rod is applied by the oxyacetylene method and the space 
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Fig. 2—Combination bronze- and babbitt-bearing surface 
on Laird-type crosshead 


between the lugs and the edge retaining strips C C C 
filled with babbitt or a similar bearing metal. 
Laird-type crosshead shoes are designed to allow 
space for a bearing liner on the surface which make 
contact with the guides, % in. or more in thickness; 
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therefore, this allowance need not be changed for the 
application of the combination babbitt and bronze bear- 
ing surface, providing it is at least 4% in. A retaining 
strip 4 in. or 3% in. in width and of the thickness re- 
quired is built along the edges of both sides and across 
the ends of both sides of the shoe. In addition, two 
strips or lugs are built across both surfaces, spaced 
equally between the strips across the ends, as indicated 
in the drawing. When the lugs and strips are applied to 
exceptionally long shoes, three cross lugs instead of two 
are applied. 

The strips around the edges of the shoe, also both 
sides of the cross strips, should be in dovetail form on 
the inside, a design which will overgome any possibility 
of the babbitt becoming loose and breaking out. The 
dovetail edge is obtained by building the bronze against 
a piece of carbon block or bar copper beveled to the angle 
desired, which is usually approximately 30 deg. 

The original liners should first be removed from the 
shoes and the surfaces thoroughly cleaned from oil, 
grease or other foreign substances. The bronze strips 
and lugs are then built up to sufficient thickness to allow 
stock for machining, after which the sections between 
the lugs are filled with babbitt and the entire surface 
machined to standard dimensions in the usual way. 

When the combination bearings become worn to the 
limit, additional bronze is applied on the surfaces of the 
retaining strips and lugs, the babbitt between the sec- 
tions repoured and the surfaces remachined to standard. 


Tap Chaser 
Rake Grinding Attachment 


HE Landis Machine Company, Tap Division, 

Waynesboro, Pa., has developed a fixture for use 

in regrinding or sharpening the chasers used in Style 

LT and Style LM Landis receding chaser collapsible 
taps. 

Correct grinding or sharpening of collapsible tap 

chasers is vital to their efficient performance as im- 


Landis tap chaser rake grinding attachment 


properly ground chasers often mean poor threads and 
short life. It is important that the rake angle be ground 
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suitable for the material being tapped as different rake 
angles are required for the different materials. 

This attachment is composed of three main parts: 
First, a base for fastening to the table the grinding 
machine. Attached to the base is a second part, the § 
swivel bracket, which is adjustable in a horizontal plane 
in relation to the base. The bottom part of the swivel 
bracket is graduated to give the desired degree of azi- 
muth, which is the angle at which the chaser is set from 
the parallel. The third part of the attachment is the 
vise base which is clamped to the swivel bracket and 
holds the chaser while being ground. The vise base can 
be rotated in a vertical plane and securely clamped at 
any angle as determined by graduations on the top of 
the swivel bracket. This permits setting the chaser at 
the proper elevation for grinding the gun tap in the 
throat section of the rake. The chaser to be ground is 
held in place against a milled flat by an adjustable spring 
clamp and locked with a hand screw. 

This attachment is suitable for grinding all sizes of 
chasers employed in the Style LT collapsible taps, Style 
LM receding chaser collapsible taps and also those em- 
ployed in the Victor collapsible and receding chaser 
taps formerly manufactured. 


Portable Shears for 
Sheet Metal 


HE portable Stanley-Unishear recently brought out 
by the Stanley Electric Tool Division, New Britain, 
Conn., cuts up to 14 gage hot rolled steel, other mate- 
rials in proportion, at a speed up to 15 ft. per min. and 
weighs only 19% Ib. It cuts straight lines, curves, 


Stanley-Unishear No. 144 


In cutting curves it 
can operate with a minimum radius of 2% in. either right 


angles and notches with accuracy. 


or left hand. Inside cuts can be made by punching 2 
3-in. hole and slipping the yoke through. With this tool 
large sheets can be cut and trimmed and turned-up edges 
cut off close to the surface on the job. By carrying the 
machine to the work instead of the work to the machine 
cutting time and expenses are reduced. 
Among its mechanical features are a powerful unt 
versal motor and a steel worm mounted on seal type ball 
bearings ; bronze worm gear and heavy alloy steel eccet- 
tric shaft mounted on ball bearings; gear case, sealed 
against oil leakage and entrance of dirt, with mechanis!™ 
enclosed in a continuous oil bath; aluminum alloy hous 
ing of compact design; blades easily removed for sharp 
ening; heat-treated steel yoke with micrometer blade 
clearance adjustment. The No. 144 Stanley-Unishear ' 
furnished for either 110, 220 or 250 volts, as specified. 


Railway Mechanical Enginee! 
MARCH, 1935 





nt rake 


parts: 
rinding 
art, the 
al plane 
. SWivel 
of azi- 
et from 
is the 
cet and 
ase can 
oped at 
top of 
jaser at 
in the 
ound is 
. spring 


izes of 
s, Style 
se emM- 
chaser 


pht out 
Britain, 
- mate- 
in, and 
curves, 


irves it 
ar right 
hing a 
11s tool 
D edges 
ing the 
rachiine 


al unt- 
‘pe ball 
eccen- 
sealed 
hanism 
7 hous- 
sharp- 
blade 
hear is 
ified. 









Engineer 
>H, 1935 












Among the 
Clubs and Associations 





SoUTHERN AND SOUTHWESTERN RaAIL- 
way CLus.—F. S. Hasse, general mana- 
ger, Oxweld Railroad Service Co, 
Chicago, will present a paper on Oxy- 
acetylene Welding and Cutting before the 
meeting to be held at the Ansley Hotel, 
Atlanta, Ga., at 10 a.m., March 21. 


New ENGLAND RAILRoAp CLus.—At the 
annual meeting, to be held at 6:30 p.m. 
on March 12 at the Copley-Plaza Hotel, 
Boston, Mass., a Bethlehem Steel Com- 
pany picture on the manufacture of steel, 
with particular reference to structural 
sections, will be shown. Election of 
officers. 


Relation of P. & S. Departments 
to Railroads and the Public 


Western Railway Club.—Meeting held 
Monday evening, February 18, at the Hotel 
Sherman, Chicago. Address by U. K. 
Hall, general purchasing agent, Union 
Pacific, on the subject “The Purchasing 
and Stores Departments—Their Relation 
to Railroads and the Public.” In discus- 
sing this subject, Mr. Hall said: “The 
stores department of the average Class I 
railway has in stock from 50,000 to 80,000 
items of material.... The Investment 
in materials and supplies on Class I rail- 
roads in the United States amounts to ap- 
proximately $300,000,000. . . . It is costing 
the railroads approximately 16 per cent to 
carry materials in stock, counting interest 
on the investment, handling charges, dete- 
rioration, obsolescence, insurance, taxes, 
etc. Thus, it is necessary to hold the stock 
down to the lowest consistent working 
basis. “The delivery of materials from 
stores stocks to users presents opportunities 
for large economies. ... There is no op- 
eration on a railroad where more money 
can be saved or where money can more 
quickly be lost than in reclamation. The 
deciding factor is cost accounting plus ef- 
fective supervision. ... {In the last few 
years particularly, emphasis has been placed 
on simplification. The elimination of need- 
less and unnecessary sizes produces econo- 
mies for the user in reducing carrying 
charges and the cost of handling un- 
necessary items, and, for the manufacturer 
by making quantity output possible. {In 
recent years, the use of material handling 
devices has contributed much to economy 
in operation. ... Most of the larger roads 
are equipped with both trailers and skids 
and continual study is made by the stores 
department and the manufacturers to ex- 
tend the use of this equipment. ... With 
the increased use of equipment, there is 
a crying need for concrete roadways. Un- 
less suitable roadways and crossings are 
installed, the maintenance of the equipment 
's expensive. {Any discussion of the sub- 
ject of materials and supplies would be in- 
Complete without emphasizing the impor- 
tance of that great strong right arm of 
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the purchasing department, namely, the en- 
gineer of tests. Where an engineer of 
tests works in conjunction, harmony and 
unity with the purchasing agent, he is a 
most valuable ally of the service. Upon the 
engineer of tests devolves the responsibility 
of seeing that proper materials are received, 
and: that they measure up to and comply 
fully with the well-worked-out specifica- 
tions for material. With the proper speci- 
fications, and a competent test department, 
the purchasing agent is in a position to 
know that the material he orders and re- 
ceives complies with the specifications and 
is suitable for the purpose ordered and for 
which the railroad is paying. {The rail- 
road industry as a whole represents the 
largest users of material, and there is no 
state in the Union that is not vitally af- 
fected by railroad purchases, and, therefore, 
by railroad prosperity. Great manufac- 
turing and distributing centers in the east 
and middle west are dependent to a large 
extent upon the purchasing power of the 
railroads. When the railroads prosper, 
they prosper. In time of depression when 
the railroads cannot buy, their factories 
will run largely on a limited basis. Let us 
present these facts to the public.” 


Directory. 





The following list gives names of Secretaries, 
dates of next regular meetings and P= of 
—~ of mechanical associations and railroad 
clubs: 

Arr-BrakeE Association.—T. L. Burton, c/o West- 
inghouse Air Brake Company, Thirty-fourth 
floor, Empire State Bldg., New York. 

ALLIED Rartway Suppty AssociaTIOoN.—F. W. 
Venton, Crane Company, Chicago. 

ASSOCIATION OF AMERICAN RalILroaps.—J. R. 
Downes, vice-president operations and main- 
tenance department, Transportation Build- 
ing: Washington, D. C. 

IVISION I.—OPpERATING.—SAFETY SEC- 
ner C. Caviston, 30 Vesey street, New 
ork. 

Division V.—MECHANICAL.—V. R. Haw- 
thorne, 59 East Van Buren street, Chicago. 

CoMMITTEE ON RESEARCH.—H, A. Johnson, 
chairman (Director of Research, Association 
of American Railroads), Chicago. 

Division VI.—PuRcHASE AND STORES.— 
W.. J. Farrell, 30 Vesey street, New York. 

Division VIII.—Mortor TRANSPORT.—CAR 
Service Diviston.—C. A. Buch, Transpor- 
tation Building, Washington, D 

AMERICAN RaILway Toot ForEMEN’s ASSOCIA- 
t10on.—G, G. Macina, 11402 Calumet avenue, 
Chicago. ; 

AMERICAN SOcIETY FOR TESTING MATERIALS.— 
C. L, Warwick, 260 S. Broad street, Phila- 
delphia, Pa. Thirty-eighth annual meeting, 
— 24-28, Book-Cadillac Hotel, Detroit, 

ich. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 W. Thirty-ninth street, 
New York. 

RatLtroap Diviston.—Marion B. Richard- 
son, 192 E. Cedar st., Livingston, N. J. Next 
meeting, Cincinnati, Ohio, June, 1935. 

MacuHIne Suop Practice Diviston.—G. F. 
ii age 330 W. Forty-second st., New 

ork. 

MatTeErRIALs Hanpiinc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
“~. New York. 

IL AND Gas Power Ditvision.—M. J. 
Reed, 2 W. Forty-fifth St., New York. 

Fuets Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 W. Madison St., 
Chicago, III. 


CANADIAN Rat_way Crius.—C. R. 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DeparRTMENT OrFFicers AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan street, 
Chicago. 

Car ForEMEN’s ASSOCIATION OF CuIcAco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, f 

Car ForEMAN’s ASSOCIATION OF OMAHA, CoUNCIL 
BLuFFs AND SouTH OMAHA INTERCHANGE.— 
E. R. Phillips, car department, Chicago & 
North Western Railway, Council Bluffs, Towa. 
Regular meetings, second Thursday of each 
month. 

CENTRAL Raitway Cus OF BuFFALo.—Mrs. M. 

Reed, Room 1817, Hotel Statler, Buffalo, 
. Y. Regular meeting, second Thursday 
each month except June, July and August 
at Hotel Statler, Buffalo. 

EastERN CAR ForEMEN’sS AssocraTion.—E,. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.—R. 
A. Singleton, 822 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 
at 7 p. m. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ 
ASSOCIATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWay FvuEL ASSOCIATION.— 
i Smith, 1660 Old Colony building, 


Crook, 2276 


Chicago. 

INTERNATIONAL RAILWAY GENERAL [FOREMEN’S 
ASSOCIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 1935 meeting 
tentatively planned for May 2 to 4, inclusive, 
Hotel Sherman, Chicago. 


MASTER BOILERMAKERS’ ASSOCIATION.—A, ° 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


New Encianp RaiLtroap CLus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September. 

New York Rartroap CLus.—D. W. Pye, Room 
527, 30 Church street, New York. Moston, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortTHWEstT Car MeEn’s AssociaTion.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 


une, July and August, at Minnesota 
ag Y. M. C. A. Gymnasium building, 
t. ‘aul. 


PaciFic Rattway Cius.—William S. Wollner, P. 
O. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Ctiusp_ oF GREENVILLE.—Ralph D. 
Stewart, 21 Sherrard avenue, Greenville, Pa. 
Regular meeting third Thursday in month, ex- 
cept June, July and August. 

Rattway Crus or PittssurcH.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RaiLway Fire Protection AssociaTion.—R. R. 
Hackett, Balfimore & Ohio, Baltimore, Md. 

Rartway SupPLy MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver Lone Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ- 
ation of American Railroads. 

SouTHERN AND SOUTHWESTERN RaILway CLuB.— 
A. T. Miller, P. O.-Box 1205, Atlanta, Ga 
Regular meetings third Thursday in Janu- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rartway Cius.—R. H. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, first 
Friday of each month except June, July, 
August and September. 

TRAVELING ENGINEER’S ASSOCIATION.—W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

WEsTERN Raitway CLus.—C, L. Emerson, 822 
Straus building, Chicago. Regular meetings 
third Monday in each month except June, 
July, August and September. 
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NEWS 


Illinois Central Car Repairs 

THE largest amount of classified equip- 
ment-repair work ever turned out on the 
Illinois Central in a comparable length of 
time was completed during 1934 when 14,- 
000 freight cars, 300 passenger cars and 
700 locomotives were reconditioned. 


Milwaukee High Speed Train 

ALL welded, light weight, standard steel 
cars will be used in the fast trains which 
the Chicago, Milwaukee, St. Paul & Pacific 
will operate between Chicago and the Twin 
Cities early in the spring. The train will 
carry a cafe and a parlor car in addition 
to new type day coaches, all of which will 
be air-conditioned. The illustration on 
page 123 shows one of. the two rear cars 
now nearing completion in the company 
shops. 


D. L. & W. to Purchase Shop 
Machinery 


Tue Delaware, Lackawanna & Western 
will shortly purchase new shop machinery 
and equipment to augment existing facili- 
ties and to replace obsolete equipment. 
The company is now asking for prices on: 


1 36-in. turret lathe 

1 ——e heavy-duty, geared head lathe 

1 heavy-duty, geared head, lead screw cutting 
engine lathe 

3 portable electric welding sets 

2 industrial trucks 

1 electric metal melting pot 

1 2-ton electric hoist 


North Western’s ‘*400°’ Averages 
320 Persons Daily 

Durinc the 30 days from January 2 to 

January 31, the “400” of the Chicago & 

North Western, operating between Chi- 

cago and the Twin Cities, carried 9,591 


passengers or 320 persons daily. At the 
same time the earnings of this train have 
been more than double the direct cost of 
operation. The patronage of the train, 
more than two-thirds of which has con- 


" sisted of through passengers between Chi- 


cago and the Twin Cities, has not been 
taken from other North Western trains 
operating between these points. Based on 
figures in and out of the Chicago passen- 
ger station for the first 26 days, the aver- 
age number of travellers on trains between 
these points, including The Viking, The 
Victory and The North Western Limited, 
has been five per cent more than for the 
same period in January, 1934. Since its 
inauguration on January 2, the “400” has 
carried an extra parlor car on every trip. 








Progress in Air-Conditioning Programs 


Road No. of cars Type of car Type of system Builder 
ee MO 6. 3a eases al 21 Buffet coach Steam eject. Safety-Carrier 
ae I lene dvees 672 Standard and tourist sleep. 
372 Coaches MecR OME ICG oc cineca cs 
312 Dining, Parlor and observa.} 
543 Coaches and lounge Multiple system Waukesha Motor Co. 
2 re eC eet neearece Pullman-Std. Car Mfg. Co 
C. M. St. P. & P Sie aeeeuy ‘ Steam-jet Safety Car H. & L. Co. 
- L Breese: 10_ OT ere Pullman-Std. Car Mfg. Co 
»E.C........065, ~o4 ——. } Steam-jet Safety Car H. & L. Co. 
Rise DR Riw ie kwis-0-019,0 6 25 Sleep. and parlor Ice-Mech. Pullman Co. 
5 Diners Steam-jet Safety Car H. & L. Co. 
2 ee 86 Coaches Electro-mech. «sg... ccc cee 
i, Sean ae 6 Diners 
4 ...... eS ese eee Pullman-Std. Car Mfg. Co. 
12 Coaches and smok. 
Pennsylvania? ...... 39 Coaches 
20 ROAR 8 Fb cvcdccceerensices wscawceees 
19 Dining 
Texas & Pac........ 1 De Cees. ot nctinieueian maton Pullman-Std. Car Mfg. Co 
on). 25 Chair Gerpand coaches oi iiccccccss Safety Car H. & L. Co. 
10 Chaircarsan@ coaches. ..ks sc cccecuck General Elec. Co. 


58 Chair cars and coaches York Ice Machy. Corp. 


1These cars will be equipped with one 74 kw. generator having a flat belt drive and with an Edison 
storage battery of 600 amp. hr. capacity. The company is remodeling the car interiors and installing bucket 
type seats and a buffet. 

2The-work on these 135 cars, which are to be equipped this year, will be done in the shops of the C. & 


354 Waukesha-Melcher units for use in day coaches and lounge cars of San Francisco-Overland Limited. 

468 railroad owned; 55 Pullman owned. Being installed in company shops. 

5The Florida East Coast last year installed air-conditioning equipment in six Pullman lounge and sleep- 
ing cars, using the mechanical system of the Pullman Company. The cars are equipped with one 15 kw. 
and one 4 kw. generator and an Exide storage battery of 1,000 amp. capacity. The 3 dining cars listed here 
will be equipped with Edison storage batteries of 750 amp. hour capacity and the eight coaches with Edison 


storage batteries of 600 amp. hour capacity. Electric power will be provided by one 3 kw. and one 5 kw. 


generator on the diners and by one 3 kw. and one 4 kw. generator on the coaches. 

6 Approximately $80,000 will be spent for the air-conditioning and remodeling of these standard passenger 
coaches. The work will be carried out in the railroad’s Roanoke, Va., shops. The project will include the 
construction of new arched ceilings, the installation of dome lights, laying of new rubber tile floors and re- 
painting the interior of the cars. The railway spent more than a million dollars during 1934 on passenger 
improvements. 

7Work will be started at once by the Pennsylvania and the Pullman Company installing air-conditioning 
equipments in additional cars in Pennsylvania service so that all the east and west through trains will be so 
equipped and ready for service in May. This will bring to 887 the total of air-conditioned cars, both Pullman 
and P. R. R., in service on the Pennsylvania. The installation and class repairs on the 78 Pennsylvania 
cars listed here will be carried out in the company’s shops at Altoona, Pa. 

8An order has been placed with Fairbanks, Morse & Co., for axle-driven generators and motors for 
driving compressors, condenser fans, air conditioner and distribution fans for these cars. 





Union Pacific M-10,000 in Service 


THE Union Pacific streamline train, 




















M-10,000, was placed in service between 
as Salina, Kan., and Kansas City, Mo., on a 
3% hour schedule for the 187 miles on 
January 31. During the first six days of 
operation, it carried an average of 100 
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DUAL TRAINS Run on A SINGLE Ratt / 


BALLYBUNNION, IRELAND 





persons a trip. The train stops at Law- 
rence, Topeka, Wamego, Manhattan, Junc- 
tion City, and Abilene. It leave Salina at 
7:00 a.m. and arrives in Kansas City at 
10:30 a.m., leaves Kansas City at 4:00 p.m. 
and arrives in Salina at 7:30 p.m. 


Frisco Builds Combination 
Sleeping Cars 

Tue St. Louis-San Francisco has built 
two combination sleeper-buffet-coach cars, 
the “Memphis” and the “Pensacola” which 
have been placed in service between Met- 
phis, Tenn., and Pensacola, Fla. In the 
| construction of these converted cars weld- 
ing instead of riveting has been employed 

so that there are no rivets in the sides of 
roofs. The cars contain six sleeping s¢e¢- 











Further explanation furnished by the editor upon request 
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tions, the service for which is provided by 
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“Beaver Tail” cars will be used on the rear of C. M. St. P. & P. 
high-speed trains 


the railroad, a buffet in the center of the 
car which is capable of seating 12 people, 
and a coach section which seats 30 people. 
Each car is air conditioned throughout, 
with two separate cooling units, one in 
each end of the car. The overhead heat 
is controlled by thermostats. These cars 
were under construction at the Frisco’s 
West Shops at Springfield, Mo., for five 


and one-half months. Two all welded, 
combination mail and baggage cars for 
this service are now under construction 
and will be placed in operation. 


German Railways Plan To Place 
Large Equipment Orders 


Tue German railway equipment industry 
is showing considerable activity in antici- 
pation of substantial orders from the 
German railways, according to a recent 
report from Vice Consul J. H. Wright at 
Cologne to the United States Department 
of Commerce. The report states that ne- 
gotiations are now under way for the de- 
livery of new rolling stock during the first 
half of this year. 

Included in the order will be locomo- 
tives and cars of new design, particular 
attention being given to streamline equip- 
ment for freight as well as passenger serv- 


ice. The report also reveals that experi- 
ments are being conducted with self-pro- 
pelled freight cars of the Diesel-electric 
type, these cars to be of welded steel and 
equipped with unloading devices. It is also 
hoped that it will be possible to design 
these motor freight cars for speeds as 


high as 80 m.p.h. 


British Steam Train Makes Fast 
Run with Old Locomotive 


Wirn a regular passenger train hauled 
by a locomotive 27 years old the London 
& North Eastern of Great Britain recently 
achieved an average speed of 60 m.p.h. for 
the 185.8-mile run from Kings Cross to 
Leeds. The overall time of 185 min. 40 
sec. included two complete stops for ad- 
verse signals and three further signal 
checks en route. The net time of the run 
was 175 min., and over 136 miles a net 
average speed of 70 m.p.h. was maintained. 
The run, the details of which were made 
Public by the Associated British Railways, 
Inc., New York, is called in the announce- 
ment an exploit which parallels “the op- 
‘rations of the ‘400’—a 60 m.p.h. standard 
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steam train recently introduced by the 
Chicago & North Western Railway with 
great success.” 

The British announcement adds that 
while the railways in that country “have 
made some experiments with streamline 
equipment, this L. N. E. achievement would 
prove that further acceleration of train 
services will not depend merely on latest 
locomotive types, streamlining or Diesel 
operation to make the gains of time effec- 
tive in practice.” 


Diesel Locomotive Plant Planned 
by General Motors 


Tue General Motors Corporation has 
taken an option for the purchase of prop- 
erty near Chicago where it expects to 
proceed immediately, through its subsidi- 
ary, the Electric-Motive Corporation, with 
the construction of a new Diesel locomo- 
tive manufacturing plant. 

Diesel engines for the Electro-Motive 
Corporation will continue to be supplied by 
the Winton Engine Corporation, a subsidi- 
ary of General Motors, from its Cleveland 


plant. Winton is supplying engines for 
a number of locomotives now in the course 
of construction. The Winton-Diesel en- 
gine is used as a power plant on the Bur- 
lington Zephyr, the Union Pacific’s M- 
10001 and the new Flying Yankee of the 
Boston & Maine and Maine Central. 

The Electro-Motive Corporation was a 
pioneer in the development of rail cars 
powered by automotive equipment. The 
company was organized in 1922, at a time 
when railroads were beginning to use mo- 
torized cars particularly on the short lines. 
Its first cars were placed in service in 
1924 and proved successful. 

The construction of the first unit of the 
new plant will begin immediately and it 
is expected that it will be operating by 
August of this year. The Austin Company 
of Cleveland has been awarded the con- 
tract for its design and construction. 


Depreciation Percentages Pre- 
scribed for Short Lines 


STATING that 93 short-line railroads have 
not filed with it estimates of composite 
annual percentage rates of depreciation as 
required by its order of July 28, 1931, as 
amended, the Interstate Commerce Com- 
mission has issued an order providing that 
with the accounts for April, 1935, the listed 
carriers shall account for depreciation 
charges under the order by applying to 
the ledger value of equipment used in their 
operations, whether: owned or leased, the 


following annual composite percentage 
rates: 

Account Rate, 
No. Name Per Cent 
51 Steam locomotives .............0- 3.25 
ees 3.25 
Re are 3.50 
SQ PSOORGRP AERO GRE o.o.nis cise v.cs000 2.75 
56 Floating equipment ............... 2.50 
Se SE GI i540 0 0:60 00.00400%8 3.50 
58 Miscellaneous equipment ........... 12.00 


The estimates were to have been filed 
by September 1, 1934, by an order of June 
13, 1934, amending the uniform system of 





A night scene in the engine terminal yards of the “Ucon Railroad,” 
a part of the model railroad system in operation during the 
annual exhibit of the New York Society of Model Engineers 
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accounts for steam railroads, operating 
steam railroad companies were authorized, 
until rates are prescribed by the commis- 
sion, to apply depreciation percentage rates 
developed in accordance with the instruc- W. 
tions contained therein. 


A. Hauck has been ‘appointed 
assistant to the president of the Lukens 
Steel Company, Coatesville, Pa. 

Terminal Servicing for Air- 


ae Tue BorpeN Company, Warren, Ohio, 
Conditioning Apparatus 


has changed its corporate name to the 
Upon instructions from the General Beaver Pipe Tools, Inc. 
Committee of the Mechanical Division of 
the A.A.R., the following recommenda- 
tions from the Committee on Research 
and the Committee on Locomotive and 
Car Lighting relative to standardization 
of terminal servicing for air-conditioning 
apparatus, on passenger cars, for adoption 
as recommended practice, were submitted 
to letter ballot January 7, 1935: 


Tue ParCar Corporation has moved 
its office from 230 Park avenue to 75 West 
street, New York. 


Witt1AmM BrerMan has been appointed 
assistant to the president of the Pullman- 
Standard Car Manufacturing Company, 
Chicago. 


W. F. Grapoipu, general sales manager 
of the DeVilbiss Company, Toledo, Ohio, 


1. That all standby motors on air-conditioned ; : a : 
cars be connected for operation on a 220-volt, 3- has been elected vice-president in charge 
phase, 60-cycle source of power ; of sales, with headquarters at Toledo. 

2. That the plugs and receptacles be in ac- : 
cordance with the drawings recommended S K F Inopustriges, INnc., Philadelphia, 

3. That leads from transformer to receptacle ‘ 3 ie : 


Pa., has opened a new branch at 407 South 
Fourth street, Minneapolis, Minn., with 
A. Kishkunas in charge. 


on right-of-way and cords and p 
as recommended. 

4. That receptacles in parallel be located on 
the car in such manner that the car may be 
readily serviced from either side 


lugs be connected 


Epwarp M. Cot.iins has been appointed 
western railroad sales representative of S. 
Karpen & Bros., with offices at 618 Rail- 
way Exchange Building, 80 E. Jackson 
Bivd., Chicago. 


The vote on each of the propositions 
being favorable they were approved by 
the Association of American Railroads 
and became effective on March 1. 











New Equipment 


CAR ORDERS 


Purchaser No. of cars Type of car Builder 
Barrett Co... ...... 6 Tank American Car & Fdy. Co. 
Cinn., N. O. & Tex. Pac. 3001 40-ton automobile Pressed Steel Car Co. 
a Oe 5 50-ton hopper Bethlehem Steel Co. 
28 2S ere 5 Lt. wt.. hopper Pressed Steel Car Co. 
Liquid Carbonic Corp. 5 5 40-ton box American Car & Fdry. Co. 
Merrimac Chemical Co. : — oe \ American Car & Fdry. Co. 
Niacet Chemicals Corp. . 3 Tank American Car & Fdry. Co. 
ON eee 62 De luxe coaches Pullman-Std. Car Mfg. Co. 
Northern Refrig. Line, Inc. 500 Refrigerator Merchants Despatch, Inc. 
a Sou..... epee 2 Gas. rail motor (mech. drive) American Car & Fdry. Co. 
apectraels Sat Mig. Co 2 C000 aL poor 4 , General American Trans. Corp 
CAR INQUIRIES 
I Seriaral os) nine 5 604 6 ce 50 to 150 Hopper,forcement __.......... 
RS i A eee 5003 NS |  -- re 
Chilean State Rys..... 15 I oT ee oe. aaa 
6 RN a PSN ne a eas Se se 
North-Western of Brazil..... 195 OO a ee ee 
5 eS gee Sa ee cera ee eee 
68 Sele ae Sey eal eve 
150 RRs the, eR NR, 2 Re Tes oe 
; 300 Sa Ee RR he ee eee 
Shippers Car Line...... .... 10,250r40 40-ton cars for transporting .......... 
dry ice 
LOCOMOTIVE ORDERS 
Road No. of locos. Type of loco. Builder 
See 1 4-6-4 Co. shops 
Chicago Grt. Western... .. 1 0-4-4-0 oil-elec. switcher West. Elec. & Mfg. Co. 
Sorocabana Ry........... 44 4-10-2 American Loco. Co. 


LOCOMOTIVE INQUIRIES 


United States Navy.... 25-ton diesel-elec. 


nN 


MISCELLANEOUS ORDERS 


Road Type of equip. For use on Order placed with 
C.M.St.P.& Pos. .... Bearings 2 streamlined locos.5 S. K. F. Industries 
Chilean State Rys..... Thermic syphons Loco motives® Loco. Firebox Co. 


(10 sets of 2 each) 
Michigan Central..... Loco-Valve pilots 
Nat'l Rys. Mexico Thermic syphons 
(12 sets of 2 each)7 
Bearings and boxes® 


15 Pass. locos. 


Valve Pilot Corp. 
Locomotives 


Loco. Firebox Co. 
Timken Roller Bear. Co. 


Pennsylvania......... 37 new streamline locos. 

1Steel sheathed, wood lined, 40 ft. 6 in. long. 

2The original inquiry was for 24 cars but only 6 will be purchased. 

8Contemplated, for construction in own shops. 

4These locomotives will be of meter gage and will have three cylinders; 1814 in. by 24 in. outside, 1814 
by 22 in. inside, and 48 in. driving wheels. c 

5Being built by American Loco. Co. 

6Being built in Germany. 

7For application to 12 steam locomotives which are being thoroughly reconditioned to meet modern 
operating requirements. This installation will make a total of 84 syphon-equipped locomotives on the Na- 
tional Railways. 

8This is in addition to the Pennsylvania's order placed with the Timken Company three months ago for 
roller bearings for all axles of 28 new electric locomotives and two experimental electric locomotives, making 
a total of 165 Pennsylvania electric locomotives with Timken bearings on all axles, including driving axles. 
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Supply Trade Notes 





SyLvesTER A. MAHAN has been ap- 
pointed works manager of the Philadelphia 
plant of the Edward G. Budd Manufactur- 
ing Co.; Joseph W. Meadowcroft, assist- 
ant works manager; and Earl Blaine, 
chief inspector. 


Grorce A. BEeNNis, formerly represen- 
tative of the Nickel Plate-Lackawanna 
Dispatch Line, has become associated 
with the General American Transporta- 
tion Corporation in the refrigerator car 
department, with headquarters at Chicago. 


Tuomas H. Doo.tnc, manager of the 
Boston, Mass., office of the Electric Stor- 
age Battery Company, has been trans- 
ferred as manager to its San Francisco, 
Cal., branch. 


Tue AMERICAN Roiiinc Mitt Con- 
PANY, Middletown, Ohio, has appointed the 
Edgecomb Steel Corporation, Newark, 
N. J., a distributor of its Armco stainless 
steel sheets, plates and strips. 


W. R. Wats, resident sales manager 
at Chicago for the Ewald Iron Com- 
pany, Louisville, Ky., has been elected a 
vice-president of the company, with head- 
quarters at Chicago. 


R. G. ANGELL has been transferred from 
the engineering service department of the 
A. M. Byers Company, Pittsburgh, Pa., 
to the railroad sales department, with 
headquarters at Philadelphia, Pa. 


Frank A. LivineGstTon, vice-president 
and treasurer of the Ralston Steel Car 
Company, Columbus, Ohio, has __ been 
elected president and general manager to 
succeed Francis E. Symons, deceased. 


Leon C. Roy, secretary and assistant 
treasurer of the Ralston Steel Car Com- 
pany, Columbus, Ohio, has been appointed 
secretary and treasurer and Blair C. 
Hanna has been appointed manager of 
sales. 


Tue Govutp StToraGE Batrery Corpora- 
TION, Depew, N. Y., has moved its Chi- 
cago office from 32 West Randolph street 
to larger quarters at 227 Garvey coutt, 
Chicago, where it will maintain a district 
office and service station with facilities to 
handle its increased business. 


THE NAME OF the Ohio Power Shovel 
Company, a wholly owned subsidiary 0! 
the Lima Locomotive Works, Inc., Lima, 
Ohio, has been changed to Lima Locomo- 
tive Works, Inc., Shovel and Crane Divi 
sion. 


R. C. Overstreet has been appointed 
purchasing agent of the Young Radiator 
Company, Racine, Wis. Mr. Overstreet 
was formerly connected with the Mueller 
Furnace Company, Milwaukee, and put- 
chasing agent for the Nash Motors Cor- 
pany, of Racine. 


THE GENERAL REFRACTORIES COMPANY; 
Philadelphia, Pa., has appointed Georg¢ 
F. Motter’s Sons Supply Company, York 
Pa., dealer-agents in the York area. 

(Turn to next left-hand page) 
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RAILWAY MECHANICAL ENGINEER 


...needs new materials 


Speed is the keynote of future railway transportation. Special units running 


at 100 miles or more an hour have already been built. 

But every mile an hour increase in speed means an increase in stress. 
The safe generation and transmission of higher power require better, 
stronger materials. The day when iron was iron and steel was steel has 
given way to the day of special alloy steels with characteristics precisely 
suited to the work in hand. Steels are developed by Republic Metallurgists 
for each particular job. 

Strong nickel steel boiler sheets and firebox sheets to withstand high 
pressures; Agathon alloy forging steel that is unaffected by low tem- 
peratures; corrosion-resisting sheets and boiler tubes of Toncan Iron; 
staybolts of alloy steels that are stronger and tougher than the old 
materials; stainless steels for the new high speed trains. 


These are just a few of the many special steels offered by Republic 


GALVANNEALED SHEETS 


to meet the new conditions of modern railroading. 


Republic Steel 


CORPORATION 


CENTRAL ALLOY DIVISION, MASSILLON, OHIO 
GENERAL OFFICES: YOUNGSTOWN, OHIO 


r AIR CONDITIONING 








GeorGE GorDON CRAWFORD, who was 
president of the Jones & Laughlin Steel 
Corporation from February, 1930, to June, 
1934, and since that time served as a di- 
rector and chairman of its executive com- 
mittee, has resigned all connections with 
the corporation to return to his home in 
Birmingham, Ala. 


L. G. SuLLIVAN, eastern sales represent- 
ative at New York, of the Atlas Steel 
Castings Company, Buffalo, N. Y., has 
been elected a vice-president. Mr. Sulli- 
van will continue in charge of eastern sales 


with headquarters as formerly at New 
York. 
Tuomas O’LgEary, Jr., formerly as- 


sistant sales manager of the Western 
division of the Transportation department, 
Johns-Manville Sales Corporation, has 
been promoted to manager of the Western 
division of the Transportation department, 
with headquarters at Chicago, IIl. 


THe AMERICAN BraAKE SHoE & Foun- 
pry Company, New York, has purchased 
the plant and equipment of the Railway 
Materials Corporation at Toledo, Ohio. 
The plant will be known as the Toledo 
plant of the American Brake Shoe & 
Foundry Company and will be operated 
under the direction of W. H. Winters, 
vice-president in charge of operations. 


Georce H. Bucuer, president and gen- 
eral manager of the Westinghouse Electric 
International Company, has been elected 
a vice-president of the Westinghouse Elec- 
tric & Manufacturing Company, with head- 
quarters at New York, retaining also his 
position as president and general manager 
of the Westinghouse Electric International 
Company. 


F. C. Harper, secretary and treasurer 
of the American Sheet & Tin Plate Com- 
pany, Pittsburgh, Pa., a subsidiary of the 
United States Steel Corporation, has been 
elected vice-president and general manager 
of sales, J. I. Andrews, vice-president, 
having retired. F. M. Fuller, general 
manager of sales, has been appointed as- 
sistant to president; Percy Cooke, assistant 
secretary and assistant treasurer, has been 
elected secretary and assistant treasurer; 
M. L. Gardner, assistant treasurer, has 
been elected treasurer, and L. K. Hitch- 
ings has been elected assistant treasurer. 


Hunter MIcHAELs, who has been ap- 
pointed district sales manager of the 
American Locomotive Company, with head- 
quarters at Cleveland, Ohio, was born in 
Chicago on September 26, 1889, and was 
educated in the public schools of that city 
and at Lewis Institute. He worked in the 
shops of several car manufacturing com- 
panies in the middle West as draftsman, 
estimator and traveling engineer, and in 
1913 was appointed mechanical engineer 
of the Union Metal Products Company, 
Chicago. He enlisted in the Army in 
1917 and served for 16 months as First 
Lieutenant of the 114th Engineers. He re- 
joined the Union Metal Products Com- 
pany in 1919 and served as assistant man- 
ager until 1923. He then became sales 
agent of the Railway Steel-Spring Com- 
pany at Chicago. When the company was 
absorbed by the American Locomotive 
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Company in 1926, Mr. Michaels joined the 
sales staff of the latter company in Chi- 
cago, serving as sales agent and assistant 
to the vice-president until his appointment 
as district sales manager at Cleveland. 


Frank P. Roescu, general sales man- 
ager of the Standard Stoker Company, 
Inc., has been appointed a vice-president 
and in this capacity will continue his direc- 
tion of sales, with headquarters, as for- 
merly, at Chicago. 


THe ExRet MAGNESIA MANUFACTURING 
Company, Valley Forge, Pa. has ap- 
pointed the George A. Nicol Corpora- 
tion, 500 Fifth avenue, New York, its 
exclusive sales representative in connection 
with sales of its products to railroads, 
locomotive builders and car builders. This 
company manufactures a large line of 





George A. Nicol, Jr. 


magnesia and asbestos products for use 
as locomotive lagging, car insulation, pack- 
ings and other purposes. George A. 
Nicol, Jr., president of the George A 
Nicol Corporation, was formerly execu- 
tive vice-president of the Johns-Manville 
Sales Corporation and has had an im- 
portant part in the development of insula- 
tion and packing materials for the rail- 
roads during the past 25 years. Associated 
with him in this new Corporation are: 
Paul D. Mallay, assistant to the presi- 
dent; C. Allen Koenig, vice-president ; 
Paul H. Twohey, vice-president, and 
William F. Kiesel, 3d, vice-president. 


THe YOUNGSTOWN STEEL Door Com- 
PANY has acquired the railway supply bus- 
iness of the Camel Company through an 
issue of stock. The Camel Sales Com- 
pany, which for years has been the sales 
agent for Youngstown steel doors and 
Camel door fixtures, will continue as for- 
merly, but in addition will handle other 
products which the Youngstown Steel 
Door Company manufactures. The Camel 
Sales Company will maintain its present 
offices at 332 South Michigan avenue, Chi- 
cago, and in addition will have offices at 
500 Fifth avenue, New York, and in The 
Arcade, Cleveland, Ohio. All of the officers 
of the Camel Sales Company will continue 
in their former capacities. J. P. McWil- 
liams, president of the Youngstown Steel 
Door Company, has been elected president 
of the Camel Sales Company to succeed 
William W. Darrow, deceased. 


Reorganization Petition 
Filed by Baldwin 


THE Batpwin LocomotivE Works on 
February 25 filed in the United States 
District Court at Philadelphia, Pa., a peti- 
tion seeking permission to reorganize under 
the provisions of Section 77 (b) of the 
National Bankruptcy Act. The action, 
brought on behalf of the parent corpora- 
tion, in no way affects the status of any 
of the Baldwin subsidiaries. 

Judge Dickinson, who presided at the 
hearing, entered an order approving the 
petition as complying with the statutory 
requirements and providing that the pres- 
ent Baldwin management may continue 
temporarily in possession of the properties 
and to operate the business as heretofore. 
Pursuant to the terms of the order Presi- 
dent George H. Houston has announced 
that “the business of the Baldwin Loco- 
motive Works will be continued for the 
present at least without cessation of oper- 
ations or change in operating conditions 
or business relations.” 

The reorganization move was forecast in 
President Houston’s annual report for 
1934 wherein he called attention to the fact 
that operating losses experienced since 
1931, together with bond amortization 
charges, have depleted the Baldwin work- 
ing capital “until it is inadequate for pres- 
ent operating requirements and the pay- 
ment of fixed charges.” Mr. Houston 
then added: “Plans for meeting this diff- 
cult situation by reduction of fixed charges 
and provision of additional working capi- 
tal are now being formulated and, when 
ready, will be submitted to all classes of 
security holders for their consideration.” 

In the report on the 1934 results Presi- 
dent Houston points out that requirements 
of codes of fair competition under which 
the company’s operations were carried on 
increased costs substantially ; but competi- 
tion prevented a corresponding increase in 
sales prices and therefore “the margin be- 
tween sales price and prime cost was ab- 
normally low.” Also, because of this “the 
outlook for 1935 is uncertain,” for, al- 
though the company started this year with 
more orders on hand than at the beginning 
of any other year since 1930, “these orders 
were taken at close prices, and are being 
performed now under the same conditions 
of high cost which prevailed during 1934.” 

The report also calls attention to the 
fact that a large portion of the company’s 
1934 business was financed by advances to 
the purchasers by the Public Works Ad- 
ministration. “The financing of railroad 
equipment by this medium,” it adds, “has 
been particularly successful from the view- 
point of the volume of employment created 
in proportion to the volume of financing 
done and with regard to the promptness 
with which the securities resulting from 
some of these transactions have been mar- 
keted by the government agency holding 
them.” 


Obituary 


M. Frank RYAN, vice-president and 
western representative of the Pittsburgh 
Spring & Steel Company, Chicago, died at 


(Continued on next left-hand page) 
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Franklin Automatic Compensator and Snubber 


Hand adjusted Driving Box Wedges that 
either stick or allow slack; ordinary engine- 
tender buffers that bind, are two major causes 
of excessive locomotive maintenance. 

The new Franklin Automatic Compensator 
and Snubber automatically maintains ad- 
justment of driving box fit regardless of 


wear or temperature change. 


The New Franklin TWINS 


AN EASY RIDING LOCOMOTIVE 
AND A LOW MAINTENANCE LOCOMOTIVE 


pcr meer § 





Franklin Radial Buffer—Type E-2 


The new Type E-2 Franklin Radial Buffer 
automatically provides free universal move- 
ment yet maintains at all times normal 
contact between engine and tender. 

By automatically maintaining proper ad- 
justment at all times, these twins avoid 
excessive wear on the entire running gear 


and motion work of the locomotive. 


They materially improve the riding qualities of the engine 


and save many times their cost in maintenance expense. 


Franklin repair parts use jigs and fixtures that insure interchangeability, long life and depend- 
ability of service. Genuine Franklin parts are a guarantee of maximum trouble-free service. 











his home in that city on February 16. Mr. 
Ryan was born 61 years ago at Sterling, 
Ill., and had been with the company for 
32 years. 


Howarp R. Gass, vice-president and a 
director of the St. Louis Car Company, 
St. Louis, Mo., died of a heart attack on 
February 13 on his farm at Cottleville, 
Mo., at the age of 52 years. Mr. Gass had 
been associated with the company for 16 
years. 


B. N. Law, railroad sales manager 
(Central division), of the Air Reduction 
Sales Company, with headquarters at Chi- 
cago, died at his home in that city sud- 
denly on February 1. Mr. Law, previous 
to his assignment to railroad sales work, 
had been manager of the Chicago district 
of the same company. 


ELLswortH HaAriINnG, president of the 
Elhar Steel Company, died on February 
18 in the Prospect Heights hospital, 
Brooklyn, N. Y., where he had been oper- 
ated upon for appendicitis. Mr. Haring 
was born at Monroe, N. Y., 60 years ago, 
and for many years was in the steel busi- 
ness. He was a regular attendant during 
a long period of time at the June Mechan- 
ical conventions at Atlantic City, N. J., 
and was also active in the affairs of the 
New York Railroad Club, having served 
at one time as chairman of its reception 
committee. 


Francis E. Symons, president of the 
Ralston Steel Car Company, Columbus, 
Ohio, died at his home in that city on Jan- 
uary 23 at the age of 62. Mr. Symons was 
born at Newark, Ohio, and had been asso- 





Francis E. Symons 


ciated with the Ralston Steel Car Com- 
pany for the past 28 years, having served 
as its president since 1921. He was also 
president of the Ralston Scales Corpora- 
tion. Mr. Symons, who had previously 
been in railway service with the Baltimore 
& Ohio and the Erie, was, in 1907, elected 
vice-president of the Ralston Sales Com- 
pany and the Ralston Steel Car Company. 
He made his headquarters at New York 
until 1918, three years prior to his election 
to the Ralston presidency, when he moved 
tq Columbus. He was a director of the 
American Railway Car Institute, also a 
member of the code authority for the rail- 
way car building industry. 
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General 


Water M. ENGLISH, acting superin- 
tendent of motive power of the Chicago, 
Indianapolis & Louisville, has been ap- 
pointed superintendent of motive power, 
with headquarters as before at Lafayette, 
Ind. Mr. English was born on February 





Walter M. English 


25, 1891,-at Danville, Ill., and was educated 
at Putdue University, from which he ob- 
tained the degree of Bachelor of Science 
in Mechanical Engineering in 1913, and 
the degree of Mechanical Engineer in 1917. 
He entered the service of the Monon on 
September 10, 1914, as a special apprentice 
at Lafayette, being promoted to the posi- 
tion of mechanical inspector on March 1, 
1916. On October 1 of the following year 
Mr. English became master mechanic of 
the Northern division, with headquarters 


at Lafayette. On July 15, 1933, he was 
appointed acting superintendent of motive 
power. 


Master Mechanics and 
Road Foremen 


W. L. Trout has been appointed gen- 
eral master mechanic of the Minneapolis 
& St. Louis with headquarters at Minne- 
apolis, Minn. The positions of superin- 
tendent of motive power and rolling stock 
and of master mechanic, which have been 
held by H. W. Johnson and L. M. Chap- 
man, respectively, have been abolished. 


Obituary 


CuarLtes H. Van Way, former general 
locomotive inspector of the Central of 
New Jersey, died on February 13 at his 
home in Roselle, N. J., at 78 years of age. 
Mr. Van Why retired in 1928. 


Tuomas R. Stewart, superintendent of 
Mount Clare shops of the Baltimore & 
Ohio, with headquarters at Baltimore, 
Md., died on February 19 at Bon Secours 
Hospital. Mr. Stewart was 72 years old. 


C. H. Dyson, fuel agent of the Balti- 
more & Ohio, with headquarters at Balti- 
more, Md., died at Miami, Fla., on 
February 15. Mr. Dyson was president of 
the International Railway Fuel Association 
from 1930 to 1933. 


GeorcE S. Wricut, who retired in 1931 
as general storekeeper of the Elgin, Joliet 
& Eastern, died on February 2. 








Trade Publications 





Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


CorkKBoarD.—Corinco isolation corkboard 
for the control of noise and vibration is 
described in a bulletin issued by the Cork 
Insulation Company, Inc., 155 East Forty- 
Fourth street, New York. 


JournaL Jacks.—The construction fea- 
tures of standard and aluminum alloy 
journal jacks are shown in cross-section in 
Form No. 516 issued by the Duff-Norton 
Manufacturing Company, Pittsburgh, Pa. 


Arr Nozz_es.—The new line of Lunken- 
heimer air nozzles, with renewable non- 
metallic disc, is described and illustrated in 
a four-page folder issued by the Lunken- 
heimer Co., Cincinnati, Ohio. 5 


DieseL ENctInes.—Bulletin S-500-Bé6d, 
a 16-page booklet issued by the Worthing- 
ton Pump & Machinery Corporation. 
Harrison, N. J., contains much data of 


general interest on the subject of Diesel 
construction and its application to a wide 
range of services and industries. The 
essential details and features of a typical 
engine are shown in a sectional drawing. 


No. 8-ET Brake EQuipMENT.—The 
New York Air Brake Company, 420 Lex- 
ington avenue, New York, has _ issued 
descriptive catalog No. 2052 describing the 
new 8-ET locomotive brake equipment. 


Pneumatic Toots.—The Chicago Pneu- 
matic Tool Company, 6 East Forty-Fourth 
street, New York, has issued a bulletin de- 
scriptive of the Super Safety balancer for 
suspending, balancing and lifting portable 
tools or objects up to 200 Ib. in weight. 
A second bulletin, No. 728, describes Type 
T horizontal, single-stage compressors. 


S1cGNAL VAaALvE Repairs.—The New 
York Air Brake Company, 420 Lexington 
avenue, New York, has issued two new 
instruction leaflets. The first, No. 2377, 
covers the repair shop test code for the 
New York Style BA and the Westing- 
house signal valves furnished for mamy 
years. Causes and remedies for improper 
operation are also included. The second 
pamphlet, No.’ 2377-1, contains similar it 
formation for the new Type C signal 
valve. 
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